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CIRCULAR CURVES 

Most of the curve tables contained in this book were designed specifically for use on curves 
of even radius. Curves of any odd radius, including even degree curves, may be computed 
by use of these tables along with the curve formulas given below. However, such computa- 
tions are laborious and very time consuming when done in the field. For this reason, the use 
of a highway curve book that contains tables of functions of a one-degree curve is recom- 
mended for computing curves designated in even degrees or in degrees and minutes. 



Tangent 

Ee 
Radius 

FIGURE 1 

Nomenclature Formulas 
R= Radius=O0A=OB=0G D =5729.58 
D=Degree of curve=the angle sub- R 

tended by an arc of 100 feet Bain 
L=Length of curve=AGB — 

Lce=Long chord=AZB D 
1T'=Tangent distance=AV= Bl Le=2R sin 4 A 
E=External distance=GV T=R tan 4A 
M=Middle ordinate=GZ E=_R_ —R=Rexsec 4A 
A=Central angle= PI angle cos 4A 

VA B=Total deflection angle='44 AOB=14A 
C=Any short chord as AX 

VAX='% AOX= Deflection angle for C 

M=R (1-cos 4 ie Rvers 4A 
Sin %4% AOB=A 

Se 
Sin def. angle VAX=C 

2R 
Def. for 1 foot=def. angle for chord 

chord length 



FIGURE 2 

PARABOLIC CURVE BY OFFSETS FROM TANGENTS 

(For curves of less than 45° central angle results are sufficiently close to a circular curve) 

1. Establish PI. 
2. Set stakes at a, b,c, d,¢,f,g,h, andi in order named. The distances between these stakes 

to be equal. 
3. Sight between c and g to establish j which should be approximately 

equidistant between 

c and g. Point j is now the midpoint of the curve. 

4, Measure the external aj=E. 

5. Offset stakes d, c, b, f, g, and h to d’, c’, b’, f’, g’, and h’, respectively. The amount of 

offset will be as follows: 
dd’ and hh’=116 E 
cc’ and gy’ =% E 
bb’ and ff’=%6 E 

When the tangent distance, PC to PTis less than 200 feet points d, b, f, and h may be omitted 

if desired, leaving only c and g midway between PC—PI and PI—PT, respectively. Points 

c and g should then be offset a distance of % Etoc’ and 9’, respectively. 

If it is desired to place stakes at other than the above points along the tangent, the proper 

offset can be computed by the following formula: 

Distance from PC to point "YY E 

Distance from PC to PI ) 

For points between PJ and PT the above formula will apply by substituting PT for PC. 

3 

Offset = ( 



LAYING OUT A CURVE BY TANGENT OFFSETS 

Formula for tangent offset = Radius— / Radius?— tangent distance?=O0 T—./OT?— TD2 

8It 92.5 

2 LC. / 2 

ae agit 
PCH 

Pe 

< Radius 300° / 

~ Lo 
FIGURE 3 

To lay out a curve by use of tangent offset tables: 
Set stakes on tangents at distances from the PC and PT equal to tenths of the curve radius. Offset these stakes at right angles to the tangent by the amount indicated in table I. Ezample.—See figure 3. 
Curve radius=300 feet. Set stakes at 30-foot intervals along the tangent from PC and PT. Bbnoees Ah is 30 feet or 0.1 radius from PC; 80+70 is 60 feet or 0.2 radius; 81+-00 is 0.3 radius rom , ete. 
In table 1 opposite radius 300 find the offset for 80+-40 under tangent distance of 0.1 radius. This is 1.50 feet. The offset of 6.06 for station 80+-70 is found under tangent distance of 0.2 radius, and 13.82 feet offset under 0.3 radius for station 81+00. 



Table 1—TANGENT OFFSETS FOR CURVES, RADII 40 TO 

4,000 FEET 

[From PC or PT toward Pin tenths of radius distance] 

— ait hee" ae al 

Tangent distance in decimals of radius 

Radius, «225 

0.1 
0.7 0.8 0.9 

40 .. 2px 0. 20 : ‘ ; 5 ; 11.43 | 16.00 22. 56 

50)... eee =- .25 . : 5 : : 14.30 | 20.00 28. 21 

G0. Tae ee . 30 : : 5 : : 17.15 | 24.00 33. 85 

70_ 2a 35 : 3. : F : 20.01 | 28.00 39. 49 

0 ee . 40 ; : : ; , 22.87 | 32.00 45.13 

00. == Bete 45 : : : : : 25.73 | 36.00 50. 77 

100 es . 50 ; : ‘ : . 28.59 | 40.00 56. 41 

110 a 55 : : ; . E 31.45 | 44.00 62.05 

120 eee . 60 , : , R ; 34.31 | 48.00 67.69 

130 Agate 2 . 65 
37.17 | 52.00 72.33 

140 ewes e atO 
40.03 | 56.00 78. 97 

150 Se 75 
42.89 | 60.00 84. 62 

160 gece. 2 . 80 
45.74 | 64.00 90. 26 

170 eee . 85 
48.60 | 68.00 95. 90 

130 ae . 90 
51.46 | 72.00 | 101.54 

1900 seer .95 
54.32 | 76.00 | 107.18 

200 ate Ae 1.00 
57.18 | 80.00 | 112.82 

210 See 2S =- 1.05 
60.04 | 84.00 | 118. 46 

220 Rae a2 i 
62.90 | 88.00 | 124.10 

230 Baee= 2 See ds 
65.76 | 92.00 | 129.74 

240 Meee ee ees: Ur 
68.62 | 96.00 | 185.38 

250 - - - 1. 
71.48 | 100.00 | 141.03 

275m ee. os - dy 
78.62 | 110.00 | 155.13 

300 - - - ite 
85.77 | 120.00 | 169. 23 

32 eee 2 1 
92.92 | 1380.00 | 183.33 

350g fl. 
100.01 | 140.00 | 197.44 

3/7 Gee ee iL. 
107.21 | 150.00 | 211.54 

400 MES hes = 2. 
114.36 | 160.00 | 225. 64 

425 Geet oes 2s) 2.13| 8.585} 19.58 | 35.48 | 56.95 | 90.0U |--------|--- ibaa 

450 See too? aon | BG eee ior 1 (OU. OU8) SONU (eae a- | seen eer se 

47 Gee ers oe 2 $6). 9.804 <00588 4) BOGS H35G5" DoMION :-- ooee~ | eter 

AN Ut opal. Seana ney | 20-40 Pe 28208 ee BT 0) yn ae aad een ee 

Some Sees Bi ee 41: 180) O25.ae 5 I OTS S00 PGA oe. - Sass eee ceee nie e 

GOGH ssc. * op | 12.18 | 2784}. 80.001 BO. 40 | 2a) [acces scesseste sss 

Giles 2s = S95 | 13.141] 20.04 | 84.26.) 87.10 | 100.0 |. ~~. ---\on enone dna 

1002s sraiy Daag ee SLE PERLE 00. Oy ee ae eee ee nat tetas * 

(i) a ee ured! (P85. 16 (2 84054) 262: 61 (10. 05 1150.00 f--- 22-14 -s ee cos arg 

peal |) hap ae £ PUGET aS, BB8 OB. TEE IOs G2 TAG) eee aos nee of 

i Re Me ah Neath cca MM ASO Ak AN IS ET te es (asi atte aot te 

OO oes Ss 4.50) 18.19 | S045) S61S 2 06 PE ees afro = so eee 

O50BEe ees... S 2-36 | 19.90 1 aS Fe | TOE E86 18 hE OD hn os aan} see ew tp e ome en es 

1 Coe Sp} 0.21) 46.065 33.48.) 16.40 4 AOL OU eae sao 2a] none emer = 

Feetore. 2-32. 0.005 | 0.0202 | 0.0461 0.2000 | 0.2859 | 0.4000 | 0. 5641 



Table 1—TANGENT OFFSETS FOR CURVES, RADII 40 TO 
4,000 FEET—Continued 

[From PC or PT toward PI in tenths of radius distance] 

Tangent distance in decimals of radius 
Radius 

0.05 0. 10 0.15 

DOORS: Fo 125 5. 00 any 
PIORee srt 1. 38 5. 50 12. 45 
V200S... Fah 8 1. 50 6. 00 13. 58 
S008... 323 1, 63 6. 50 14, 72 
400.2. BS 7.00 15. 85 
L002 2 tes 1, 88 7. 50 16. 98 
16008... 8 8 = 2.00 8.00 18.11 
E7002 ee 2X 2.13 8. 50 19, 24 
L58002-2-5 26 a OA 9. 00 20. 38 
Ip OO02 = tees ae 2.38 9. 50 21, 51 
20008: | aaa 2. 50 10. 00 22. 64 
2008.2 26 y 2. 63 10. 50 2aahe 
2 200h..22 2a D975 11.00 24, 90 
235002-5< 5 yee oy 2. 88 11. 50 26. 04 
ZAQQRE st eas 3.00 12.00 va Wye 
POO 22 See oe 3.13 12. 50 28. 30 
2GOOLS.... vue B25 13.00 29. 43 
20O8t. oak Se 3.38 13. 50 380. 56 
2S00R Es: Fae 3. 50 14.00 31.70 
2,900 2. aae es 3. 63 14, 50 32. 83 
3000-2 oe 3.75 15.00 33. 96 
S100: 22 2 ee 3.88 15. 50 35. 09 
83,2002. 2. eee ae 4.00 16. 00 36. 22 
Syo0O2t twee se 4.13 16. 50 37. 36 
SAO ost Sab g 4,25 17.00 38. 49 
S35 O0LE - Yah oy 4.38 17. 50 39. 62 
3600.2 aan ae 4, 50 18. 00 40.75 
2 (01) eee ae | a 4.63 18. 50 41. 88 
BC 0 tei os itn el Be 4,75 19. 00 43.02 
S000 ees 4, 88 19. 50 44.15 
4 000 2o2 se 5. 00 20. 00 45. 28 

EV etOnaaeerre 0. 00125 

0. 20 

20. 20 
22. 22 
24, 24 
26. 26 
28. 28 
30. 30 
32. 32 
34. 34 
36. 36 
38. 38 
40. 40 
42. 42 
44, 44 
46. 46 
48. 48 
50. 50 
52. 52 
54, 54 
56. 56 
58. 58 
60. 60 
62. 62 
64. 64 
66. 66 
68. 68 
70. 70 
72, 72 
74, 74 
76. 76 
78. 78 
80. 80 

0. 25 

31. 75 
34. 93 
38. 10 
41, 28 
44.45 
47. 63 
50. 80 
53. 98 
57.15 
60. 33 
63. 50 
66. 68 
69. 85 
73.03 
76. 20 
79. 38 
82. 55 
85. 73 
88. 90 
92. 08 
95. 25 

0. 30 0. 35 0. 40 

46.07 
50. 68 
55. 28 
59. 89 
64. 50 
69. 11 
73.71 
78. 32 
82. 93 
87. 53 
92.14 
96. 75 

101. 35 
105. 96 

63. 25 
69. 58 
75. 90 
82. 23 
88. 55 
94, 88 

101. 20 
107. 53 
113. 85 

83. 48 
91. 83 

100. 18 
108. 52 
116. 87 
125. 22 
133. 57 
141, 92 

0.00500 | 0.1132 |0. 02020 |0.03175 |0.04607 |0.06325 |0.08348 | 0. 10697 

To find the tangent offset for curves of an 
‘‘factor’’ for the proper tangent distance an 
EXAMPLE.—Required tan 

0.35 of the radius. 
multiply by 1,215. Tangent offset=0.06325X1,215=76.84 feet. 

find 

y radius not given in the above table, take the 
d multiply this factor by the radius. 

gent offset for 1,215-foot radius curve at a tangent distance of 
From table opposite ‘‘factor’’ under column headed “0.35” 0.06325; 



LAYING OUT A CURVE BY MIDDLE ORDINATES 

Extend the tangent beyond the PC of the curve one-half of the selected chord length. Find 

the middle ordinate from table 2 for the proper radius and the full chord length. Lay off 

YC perpendicular to the tangent equal to the middle ordinate. C is a point on the curve 

Lay off CK equal to the middle ordinate and BK equal to one-half of the chord. Extend 

BK to D with KD equal to one-half the chord. D is a point on the curve. Lay off DL equal 

to CK and project CL to E. Locate succeeding points on the curve in the same manner to the 

pd i 
From H the middle ordinate distance should also be set off on the outside of the curve to 

locate point X at one-half the chord length from J, which is necessary to establish the direction 

of the tangent through the PT’. 

A Oo Middle Ordinate = 

R(i-cos ¥%2.6) 

MIDDLE ORDINATE DIAGRAM 

FIGURE 4 



Table 2.—_MIDDLE ORDINATES 

Chord length in feet 
Radius el on 
(feet) 

20 20 

5) eet eee ee RUFF ea Web aa 0 
fae Gl lt le nd dee eal at fr 
OO ere St ok 1.01 | 1.59 
Oeste a ee .92 | 1.44 
OU Rien. oe 5 aed «84.1 18h 
Ob Reece beet US dod 
yi Ut ene at a, oe te tls 
(Ok » 68 i) 105 
80_-_ . 63 . 98 
Soo: eat . 60 . 93 
OO 22. is ee . 56 87 
LOO Sy oe eee . 50 7 
LOM ae sete ees - 46 od 
12052 . 42 . 65 
130___ . 39 . 60 
140_ . 36 . 56 
150__ .30 woe 
1602S. ee | HOE .49 
Oe eee . 29 46 
L302 ee. . 28 . 44 
190 Sf eee . 26 .4l 
2002S woe ee wo . 39 
2105.2 fae . 24 ary 
2208 kee as . 36 
5 | ee Meet: Ae Bae . 34 
AOR aati .21 oo 
2008. ah eee meu 31 
Zee oe epee .18 . 28 
S002 223 oe a2 
S20 ae eee .16 . 24 
BOOS. kai . 14 aoe 
Si Deee nasal eee s13 574A! 
AOD as ies eee a2 .19 
AOR ee eee 12 .18 
Ue nee aren aed Te ahah le 
CA eee 2 es BAAN ages -1l ealez 
OOOL Re tae ee .10 .16 
DOU. (oes . 09 6 es 
G00 a oe ee . 08 .138 
650-25, oe eee - 08 £12 
LOO er gen a ee .07 Sips 
LOL ate aeaeeeene ee .07 .10 
S00RS St Cree . 06 .10 
850__ . 06 . 09 
S00. ee 05 . 09 
O50 Gee ae ee eat . 05 . 08 
1, 000 .05 . 08 
A OO ee eee . 05 .07 
L200 Seon Sona . 04 07 
a ae eee .04 | .06 
URC) een Oe . 04 . 06 
A: a tens .03 | .05 
002-5 eee . 03 70a 
P2025 A ee .03 | .05 
T8005. ee See . 03 . 04 

Cyl teas Geer ieee = Or tee 

40 50 60 70 80 

92 | 5.36 | 8.78 | 13.54 | 20.64 
57 | 4.69 | 7.58 | 11.45] 16.71 | 24.39 
32 | 4.18 | 6.70 | 10.00] 14.28] 20.00 
08 | 3.77 | 6.01 8.90 | 12.57 | 17.24 
91 | 3.43 | 5.45 8.04 | 11.27] 15.27 
75 | 3.15 | 5.00 7.33 | 10.23 | 13.77 
63 | 2.92 | 4.62 6. 75 9.38 | 12.56 
51 | 2.73 | 4.29 6. 26 8.06) 11756 
42 | 2.52 | 4.01 0. 83 8.07 | 10.72 
33 | 2.39 | 3.76 5. 47 7.54 | 10.00 
26 | 2.25 | 3.54 5. 14 7.08 9. 37 
12 | 2.02 | 3.18 4.61 6. 33 8. 35 
03 | 1.83 | 2.88 4.18 5. 72 7. 53 
94 | 1.68 | 2.63 3. 81 5. 21 6. 86 

SSC eteooue2s4s 3. 51 4,79 6. 31 
.81 | 1.44 | 2.25 3. 25 4, 45 5. 86 
.75 | 1.34 | 2.10 3.03 | 4.14 5. 48 
.71 | 1.26 | 1.96 2, 84 3. 87 5. 08 
.66 | 1.18 | 1.85 2. 67 3. 64 4.76 
-63 | 1.12 | 1,74 2. 52 3. 44 4. 50 
-59 | 1.06 | 1.65 2. 38 3. 25 4, 26 
.56 | 1.00 | 1.56 2, 27 3. 09 4. 04 
.54 | .96 | 1.49 2.16 2. 94 3. 85 
Malka Coty) eee 2. 06 2.81 3. 68 
AO 87 pedeae 1. 96 2. 68 3. 51 

SENET) etee ell Anew 1.89 2. 57 3. 36 
200 80) leat 1.81 2. 46 3. 21 
oe ley din calle ie! 1. 64 2. 24 2. 93 
-38 | .68 | 1.05 1.51 2. 08 2. 68 
BO O2 hs OF 1,39 1.89 2. 47 
.32 | .58 } .90 1. 29 1.74 2. 30 
.30 | .53 83 1. 20 1.63 2.14 
-28 | .50 | .78 1.13 1.54 2. 02 
226 [47 1 274 1. 06 1, 44 1.89 
.25 | .45 | .69 1.00 1.37 1. 78 
FP a 7 . 95 1.30 1.69 
HPEN eB || oy . 89 1. 23 1. 60 
220 }".36') 757 . 82 1.12 1.45 
210 S38)! ee 75 1.03 1.34 
217)" ok as . 70 . 94 1, 24 
-16F |e coy 45 . 64 . 87 1.14 
pO BT pe cho 61 . 82 tO 
14} 1.25] 39 . 56 aaa 1. 00 
13) .244 W3T . 53 72 . 95 
13 | .22} 35 . 50 . 68 . 89 
ide eek Pras 47 . 64 85 
ALY Beet oot 45 AOL . 82 
ON la eres 41 . 56 74 
iL OMe Ls alee 26 . 38 ol . 67 
OOM | Gs 24 35 -47 . 62 
08 | .14 | 222 32 44 57 
HOS) Sie ol . 380 41 53 
SORT lei 20 . 28 . 38 - 50 
TOC LZ aa Ls . 26 . 36 47 
OO | emer ota ume te 7] 20 . 34 44 

PPP PPP PEN NNN NNN 60 wR Rh RR ONO DD 3190900 

eo Ve) 

PPP PPR SE Ee NNN NNN WW WHR ROI DO AINII OO 

for) S 



DETERMINING THE RADIUS OF AN EXISTING CURVE 

nie 
j 

C 

FIGURE 5 

Take a convenient known length of tape and extend it between two points of the curve. 
At tbe midpoint of the chord formed, measure the middle ordinate distance to the curve. 

C=chord length M=nmiddle ordinate 
Then: R=C2/8M 

or D= (45,840) (42) once gs Rise 

These relationships are approximate and hold closest when the chord distance used is small 
in comparison to the radius. The following shows the range of errors in calculations. 

Error 
C/R (percent) 
1/1 6. 4 
1/2 1.6 
1/4 4 
1/10 Pal 

9 



LAYING OUT A CURVE WITH AN ENGINEER’S TRANSIT— 
RADIUS BASIS 

Refer to figure 6. 
Required to lay out a curve between tangents having a PI angle of 37°10’, also that the 

external distance be approximately 30 ft. From table 3 tangents and externals for curves of 

radius=1, under ‘‘ Central angle”’ 37°10’ find 0.05501 for a radius=1. By approximation note 

that 5000.055=27.5 and that 550X0.05501=30.26. Therefore a 550-foot radius curve will 

give an external distance of 30.26 ft. and will be adopted. 

Oo 

° : 
Ww) 

~ ° ° re Was 
a) wn [®) wn t 

+ + + + 

— N N N 
N Ww qv re 

Sta19+15.08 PO? 

FIGURE 6 

Tangent distance (from same table) will be 0.33621X550’ =184.92 feet. First, in staking out 

curve transit should be set up at PI and this distance measured back (from PI) on each 

tangent, establishing the PC and PT of the curve. 

From lengths of circular ares R=1 
Under 37° find 0.64577 
Under 10’ find .00291 

Length of curve = 64868 X550=356.77 feet. 

Establish stationing of curve as follows: 

PY station: <. ct. Ss sees doe lyn ena nae See are me er ee ge > 2 21+-0. 00 

Tangent distance 2. .i.-+- seqs-2> see eo geen eters ae ae eae —1+84. 92 

PO shatlon. <a. ao< seek ooaeen ee eee ae ee i eet ae ge ee =e 19-+-15. 08 

Curve length .s.< 4: 5.g8 «02 sone tes amore es tae nee ee rent =F 3" +3-+56. 77 

PT station... :.0.-sdeass leu deh Coan eo Se eae = oe ee ere ke 22+-71. 85 

10 



From table 5, deflection angles for curves, under radius of 550’ find— 
Arc length Chord length Deflection Deflection per foot 50’ 49.88 2°36.26’ 3. 125’ 

To “get on” an even 50’ station the first chord will have to be 19-+50—19-+-15.08 station of PC= 34.92’, Since this subchord is more than half of the chord length, it will be more correct to subtract the deflection for 15.08 feet from the deflection for 1 chord—i.e., 15.08 3.125= 47.125’ 2° 36.26’ deflection 1—chord, length 49.98 arc length 50.00 
— 47.125’ deflection difference length —15.08 arc length —15.08 

1° 49.185’ deflection for subchord length 34.90 ft. arc length 34.92 ft. 
SAS: “Sor msn Gta han aaemeneniosmeartaner memmammemienne nese re 

Transit at— Back- | Foresight | Deflection Chord Are 
sight length | length 

Stahion A0-+-15.06 2.2 cy eecen--oed.- PI 19+-50 age re 34. 90 34, 92 

Station 194-15.08.. .....:..... 0... PI 20-+00 he ef 49, 98 50, 00 

States 20-15, 062 eg ss re PI 20-++50 ae pee 49, 98 50. 00 

Stacey 19-1608... 3. eee secs fis 4 21+00 Se = ie 49, 98 50. 00 

Station! £9-+-16.08... 2. -ceue sek PI 21-++-50 Hee 49, 98 50. 00 

Statiem 10--15.08.. . .. dees. ou. eee PI 22-++00 fe pen 49, 98 50. 00 

Stat t9-415.08.. sce c i... Taw 22+50 ee ape 49, 98 50. 00 

Sta tie 29-4-15.0es 2. - soeeee cock ce PI 22+71, 85 18° 34.975’ 21. 85 21. 85 

From 22+50 to 22+71.85 will require a deflection of 3.125 21.85= 68.28’ or 1° 08.28’ and the = will be 21.85, since it is less than half a chord the arc length will be considered the same, 21.85. 
The total deflection should be one-half of the central angle one-half of 37° 10’=18° 35’. This is an important check on any curve deflection computation. The error of 0.025’ equal to 1144 seconds is unimportant. 
Assume that it is impossible to see from PC to station 21+50: Move transit up to station 21+-00. Set vernier plates on 0° backsight on PC, plunge telescope and turn transit until 

vernier reading is 12° 14’. Set station 21-50 on line, 49.98’ from station 21++-00. Stations 22, 22+50, and PT 22+71.85 can be set from station 21-400 by turning to their corresponding 
deflection and measuring the indicated chord distance from the previous point. 
NoTE.—The above example is carried out to extreme accuracy for purposes of illustration. 

lLowever, the accuracy of the work will depend on the class of survey underway. On the most 
accurate surveys, angles will be read to the nearest minute and distances measured to the 
nearest hundredth of a foot. 
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LAYING OUT A CURVE WITH AN ENGINEER’S TRANSIT— 

DEGREE BASIS 

See figure 6. : . 

PI angle=37°10’, and required to have an external distance of approximately 30 ft. 

From a table of one-degree curve functions, 
For A=87°10’, 

External=315.2 Tangent =1,926.4 

(If no table of one-degree curve functions is available, multiply the R=1 values by 5729.58. 

Thus: 
External=(.05501) (5729.6) = 315.2 
Tangent = (.33621) (5729.6) =1926.4) 

P) 

p=" =10.507° for a 30-foot external. This is halfway between 10° and 11°, and we can 

therefore choose a 10° curve for its easy use in calculations. 
1926.4 315.2 

= Wat = CU * 

External 10 31.5 Tangent 10 192.64 

Length of curve =100 A/D = (100) (a) =871.67’ 

Establish stationing of curve as follows: 

PT stations. .... 4. Shee ub fae 6 - 52 = Re St - 21-++-00. 00 

Tangent distance ..4u. sh ssee< oe =~ + =k ec eee eee —1+92. 64 

PC! station... «<s.46 - Ma ae oe sas 2s ee ee 19--07. 36 

Gurve length... 92) 2 222--+- = se228 == o8-aes-- TAPS Te Oe Ee eee ee 3+-71. 67 

PT station... .-:ug bee fase Se sae ia St ae ere en nee 224-79. 03 

Use 50’ stations: 

Deflection angle =(D/2) Station Tene | 
if : 100 

Deflection angle= (=) ( 2 ) =2°30' 
2 100’ 

Deflection 

Station Point Distance angle Alinement 

224-79.02 Pa 
29.02 18° 35’ 

22-++50 
A=37°10’ 

50 17° 08’ D°=10° 

22++-00 
T=192.63 

50 14°38’ H=81.52 

21++50 
L=371.67 

50 12° 08’ 

21-++-00 
50 9° 38’ 

20-++50 
50 7° 08’ 

20-++00 
50 4° 38’ 

19-+-50 
42. 65 2° 08’ 

19-+07.35 PC 
07. 35 

19-++00 

To get on station 19+-50: 
Length of curve =(19-+-50) — (19-++07.36) = 42.64’ 

Deflection angle = 2) (2.5) =2°08’ 
50 

To get on PT: 
Length of curve= (22+-79.03) —22+-50) =29.03’ 

Deflection angle= (=) (2.5) == 1.451°=1°27 

Check: 

Total deflection=A/2= =18°35 

Sum of distances=total are length =371.67’ 

NoteE.—This method allows quick, efficient calculation of easily turned deflection angles. 

Saving of time in the field can be very substantial, so it is considered superior to the radius 

design method for most purposes. 

37°10’ 
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Table 3.-TANGENTS AND EXTERNALS FOR CURVES OF 
RADIUS=1 
a es 

Tangent| Exter- 
distance | nal dis- 

Central |Tangent| External 
distance | distance angle 

° 

1 

lo 

6 

ba | 

10 

0. 00873 
- 01018 
. 01164 
. 01309 
. 01455 
. 01600 
. 01746 
. 01891 
. 02036 
. 02182 
. 02328 
. 02473 
. 02619 
. 02764 
. 02910 
. 03055 
. 03201 
. 03346 
. 03492 
. 03638 
. 03783 
. 03929 
. 04075 
. 04220 
. 04366 
. 04512 
. 04658 
. 04803 
. 04949 
- 05095 
- 05241 
. 05387 
. 05533 
- 05678 
. 05824 
. 05970 
. 06116 
. 06262 
. 06408 
. 06554 
. 06700 
. 06847 
. 06993 
. 07139 
. 07285 
. 07431 
. 07578 
. 07724 
. 07870 
. 08017 
. 08163 
. 08309 
. 08456 
. 08602 
. 08749 
. 08895 
. 09042 
. 09189 
. 09335 
. 09482 

0. 00004 
. 00005 
. 00007 
. 00009 
. 00011 
. 00013 
. 00015 
. 00018 
. 00021 
. 00024 
- 00027 
. 00031 
. 00034 
. 00038 
. 90042 
. 00047 
. 00051 
. 00056 
. 00061 
. 00066 
. 00072 
. 00077 
. 00083 
. 00089 
. 00095 
- 00102 
. 00108 
- 00115 
. 00122 
. 00130 
. 00137 
. 00145 
. 00153 
. 00161 
. 00169 
. 00178 
. 00187 
. 00196 
. 00205 
. 00215 
. 00224 
. 00234 
. 00244 
. 00254 
. 00265 
. 00276 
. 00287 
. 00298 
. 00309 
. 00321 
. 00333 
. 00345 
. 00357 
. 00369 
. 00382 
. 00395 
. 00408 
. 00421 
- 00435 
. 00449 

Central |Tangent| External 
angle distance | distance 

fo} , 

11 0. 09629 | 0.00463 
10 | .09776 | .00477 
20 . 09923 . 00491 
30 . 10069 . 00506 
40 . 10216 . 00521 
50 | .10363 | .00536 

13 - 10510 . 00551 
10 | .10657 | .00566 
20 . 10805 . 00582 
30 . 10952 . 00598 
40 | .11099 |} .00614 
50 . 11246 . 00630 

13 . 11394 . 00647 
10 . 11541 . 00664 
20 | .11688 . 00681 
30 | .11836 | .00698 
40 . 11983 . 00715 
50 | 212731 . 00733 

14 .12278 | .00751 
10 . 12426 | .00769 
20 | .12574 | .00787 
30) | 9212722 . 00806 
40 . 12869 . 00825 
50 | .13017 | .00844 

15 . 13165 . 00863 
10 . 13313 . 00882 
20 . 13461 . 00902 
30 | .13609 |} .00922 
40 | .18758 | .00942 
50 . 13906 . 00962 

16 . 14054 . 00983 
10 . 14202 . 01004 
20 | .14351 . 01024 
30 | .14499 . 01046 
40 . 14648 . 01067 
50 | .14796 | .01089 

lig . 14945 .O1111 
10 | .15094 | .01133 
20 | .15243 | .01155 
30 | .15391 . 01178 
40 | .15540 | .01200 
50 | .15689 | .01223 

18 . 15838 | .01247 
10 . 15988 . 01270 
20 | .16137 | .01294 
30 |} .16286 | .01317 
40 | .16485 | .01342 
50 | .16585 | .01366 

19 . 16734 | .01391 
10 . 16884 | .01415 
20 | .17083 | .01440 
30 | .17183 | .01466 
40 | .17333 | .01491 
50 | .17483 | .01517 

20 . 176383 | .01543 
10 . 17783 . 01569 
20 . 17933 . 01595 
30 . 18083 . 01622 
40 . 18233 . 01649 
50 | .18884] .01676 

13 

Central 
angle 

ie) 

23 

29 

30 

0. 18534 
. 18684 
- 18835 
. 18986 
. 19136 
. 19287 
. 19438 
. 19589 
. 19740 
. 19891 
. 20042 
. 20194 
. 20345 
. 20497 
. 20648 
. 20800 
20952 

- 21104 
. 21256 
. 21408 
. 21560 
- 21712 
. 21864 
. 22017 
. 22169 
. 22322 
. 22475 
. 22628 
. 22781 
. 22934 
. 23087 
. 23240 
. 23393 
. 23547 
. 23700 
. 23854 
. 24008 
. 24162 
. 24316 
. 24470 
. 24624 
. 24778 
. 24933 
. 25087 
. 25242 
. 25397 
. 25552 
. 25707 
. 25862 
. 26017 
. 26172 
. 26328 
. 26483 
. 26639 
. 26795 
. 26951 
. 27107 
. 27263 
. 27419 
. 27576 

tance 

0. 01703 
. 01731 
. 01758 
. 01786 
. 01815 
. 01843 
. 01872 
. 01901 
. 01930 
. 01959 
. 01989 
. 02019 
. 02049 
. 02079 
. 02110 
. 02140 
. 02171 
. 02203 
. 02234 
. 02266 
. 02298 
. 02330 
. 02362 
. 02395 
. 02428 
. 02461 
. 02494 
. 02528 
. 02562 
. 02596 
. 02630 
. 02665 
. 02700 
. 02735 
. 02770 
. 02806 
. 02842 
. 02878 
. 92914 
. 02950 
. 02987 
. 03024 
. 03061 
. 03099 
. 03137 
. 03175 
. 03213 
. 03251 
. 03290 
. 03329 
. 03368 
. 03408 
. 03447 
. 03487 
. 03528 
. 03568 
. 03609 
. 03650 
- 03691 
. 03732 



Table 3.—TANGENTS AND EXTERNALS FOR CURVES OF 

RADIUS = 1—Continued 

Central |Tangent| External Central |Tangent|External|| Central Tangent| Exter- 

angle | distance | distance angle | distance | distance angle distance | nal dis- 
tance 

fe} , 
o / 

° / 

31 0.27732 | 0.03774 41 0.37388 | 0.06761 51 0.47698 | 0.10793 

10 . 27889 . 03816 10 . 37554 . 06819 10 | .47876 . 10870 

20 | . 28046 . 03858 20 . 37720 . 06878 20 . 48055 . 10947 

30 . 28203 . 03901 30 . 37887 . 06936 30 . 48234 . 11025 

40 . 28360 . 03944 40 . 38053 . 06995 40 | .48414 . 11103 

50 . 28517 . 03987 50 . 38220 . 07055 50 . 48593 .11181 

AY. . 28675 . 04030 42 . 38386 .O7115 52 . 48773 . 11260 

10 . 28832 . 04073 10 | . 38553 .07174 10 . 48953 . 11339 

20 . 28990 . 04117 20 . 38721 . 07235 20 | . 49134 . 11419 

30 . 29147 . 04161 30 . 38888 | .07295 30 . 49315 . 11499 

40 . 29305 . 04206 40 . 39055 . 07356 50 . 49495 . 11579 

50 . 29463 . 04250 50 . 39223 . 07417 50 . 49677 . 11659 

33 . 29621 . 04295 43 . 39391 . 07479 53 . 49858 . 11740 

10 . 29780 | .04340 10 . 39559 . 07540 10 . 50040 . 11821 

20 | . 29938 | .04385 20 . 39727 . 07602 20 . 50222 . 11903 

30 | .30097 . 04431 30 . 39896 . 07665 30 | . 50404 . 11985 

40 | .30255 . 04477 40 | .40065 .07727 40 | . 50587 . 12067 

50 .30414 | . 04523 50 . 40234 . 07790 50 | .50769 . 12150 

34 . 30573 . 04569 44 . 40403 . 07853 54 . 50953 . 12233 

10 . 30732 . 04616 10 . 40572 .07917 10 . 51136 . 12316 

20 . 30891 . 04663 20 | .40741 . 07981 90 | 513819 . 12400 

30 . 31051 . 04710 30 | .40911 . 08045 30 | . 51503 . 12484 

40 | .31210 | .04757 40 | .41081 . 08109 40 . 51688 . 12568 

50 | .31370 . 04805 50 . 41251 . 08174 50 | .51872 . 12653 

35 . 31530 . 04853 45 . 41421 . 08239 55 .52057 | .12738 

10 . 31690 . 04901 10 . 41592 . 08305 10 . 62242 . 12824 

20 . 31850 . 04950 20 . 41763 . 08370 20 . 52427 . 12910 

30 . 32010 . 04998 30 . 41933 . 08436 30 . 52613 . 12996 

40 .32171 . 05047 40 . 42105 . 08503 40 . 52798 . 138083 

50 pao L . 05097 50 . 42276 . 08569 50 . 52985 . 13170 

36 . 32492 . 05146 46 . 42447 . 08636 56 acklal . 13257 

10 . 32653 . 05196 10 . 42619 . 08703 10 . 53358 . 13345 

20 . 32814 . 05246 20 . 42791 .08771 20 . 63545 . 13433 

30 . 32975 . 05297 30 | . 42963 . 08839 30 | .53732 | .13521 

40 | .33136 . 05347 40 | . 43136 . 08907 40 . 53920 | . 13610 

50 . 33298 | .05398 50 | .43308 | .08975 50 | .54107 . 13700 

3” . 33460 | .05449 47 . 43481 . 09044 57 . 54296 . 13789 

10 . 33621 . 05501 10 | .43654 | .09113 10 | .54484 . 13879 

20 . 33783 . 05552 20 | .43828 . 09183 20 | . 54673 . 13970 

30 | .33945 . 05604 30 | .44001 . 09252 30 | . 54862 . 14061 

40 .34108 | .05657 40 | .44175 | .093823 40 | .55051 . 14152 

50 . 34270 . 05709 50 . 44349 . 09393 50 . 55241 . 142438 

38 . 34433 . 05762 48 . 44523 . 09464 58 . 55431 . 14835 

10 . 34596 . 05815 10 . 44697 . 09535 10 . 55621 . 14428 

20 . 34758 . 05869 20 . 44872 . 09606 20 . 65812 . 14521 

30 . 34922 . 05922 30 . 45047 . 09678 30 . 56003 . 14614 

40 . 35085 | .05976 40 | .45222 . 09750 40 . 56194 . 14707 

50 . 35248 | .06030 50 .45397 | .09822 50 . 56385 . 14801 

39 . 30412 . 06085 49 . 45573 . 09895 59 . 56577 . 14896 

10 . 35576 . 06140 10 | .45748 | .09968 10 . 56769 | . 14990 

20 | .35740 . 06195 20 . 45924 . 10041 20 . 56962 . 15085 

30 . 35904 . 06250 30 . 46101 .10115 30 . 67155 . 15181 

40 | .36068 | .06306 40 | .46277 . 10189 40 | .57348 . 15277 

50 . 36232 . 06362 50 | .46454 | .10263 50 | .57541 . 15373 

4) . 36397 | .06418 50 . 46631 . 10338 60 .57735 | .15470 

10 . 36562 . 06474 10 | .46808 | .10413 10 . 57929 . 15567 

20 . 36727 . 06531 20 | .46985 | .10488 20 | . 58124 . 15665 

30 . 36892 . 06588 30 | .47163 . 10564 30 . 58318 | . 15763 

40 . 37057 . 06645 40 | .47341 . 10640 40 .58513 | . 15861 

50 . 37223 . 06703 50 | .47519 | .10716 50 | .58709 . 15960 
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Table 3—TANGENTS AND EXTERNALS FOR CURVES OF 

Central 
angle 

61 

62 

63 

64 

65 

66 

67 

68 

69 

Tangent} External 
distance | distance 

RADIUS = 1— Continued 

Central 
angle 

Tangent] External 
distance | distance 

Central 
angle 

Tangent| Exter- 
distance | nal dis- 

tance 

0. 58905 
. 59101 
. 59297 
. 59494 
. 59691 
. 59888 
. 60086 
. 60284 
. 60483 
. 60681 
. 60881 
. 61080 
. 61280 
. 61480 
. 61681 
. 61882 
. 62083 
- 62285 
. 62487 
. 62689 
. 62892 
. 63095 

. 63503 

. 63707 

. 63912 

. 64117 

. 64822 

. 64528 

. 64734 

. 64941 

. 65148 

. 65355 

. 65563 

. 65771 

. 65980 

. 66189 

. 66398 

. 66608 

. 66818 

. 67028 

. 67239 

. 67451 

. 67663 

. 67875 

. 68088 

. 68301 

. 68514 

. 68728 

. 68942 

. 69157 

. 69372 

. 69588 

. 69804 

. 70021 

. 70238 

. 70455 

. 70673 

. 70891 

. 71110 

0. 16059 
. 16159 
. 16259 
. 16359 
. 16460 
. 16562 
. 16663 
. 16766 
. 16868 
. 16971 
. 17075 
. 17178 
. 17283 
. 17388 
. 17493 
. 17598 
. 17704 
. 17811 
. 17918 
. 18025 
. 18133 
. 18241 
. 18350 
. 18459 
. 18569 
. 18679 
. 18790 
. 18901 
. 19012 
. 19124 
. 19236 
. 19349 
. 19463 
. 19576 
. 19691 
. 19805 
. 19920 
. 20036 
. 20152 
. 20269 
. 20386 
. 20504 
. 20622 
. 20740 
. 20859 
. 20979 
. 21099 
. 21220 
. 21341 
. 21462 
. 21584 
. 21707 
. 21830 
. 21953 
. 22077 
. 22202 
. 22327 
. 22453 
. 22579 
. 22706 

72 

73 

75 

76 

78 

80 

0. 71329 
. 71549 
. 71769 
. 71990 
. 72211 
. 72432 
. 72654 
. 72877 
. 73100 
. 73323 
. 73547 
. 73771 
. 73996 
. 74221 
. 74447 
. 74674 
. 74900 
. 75128 
. 75355 
. 75584 
. 75812 
. 76042 
. 76272 
. 76502 
. 76733 
. 76964 
. 77196 
. 77428 
. 77661 
. 77895 
. 78129 
. 78363 
. 78598 
. 78834 
. 79070 
. 79306 
. 79544 
. 79781 
. 80020 
. 80258 
. 80498 
. 80738 
. 80978 
. 81220 
. 81461 
. 81703 
. 81946 
. 82190 
. 82434 
. 82678 
. 82923 
. 83169 
. 83415 
. 83662 
. 83910 
. 84158 
. 84407 
. 84656 
. 84906 
. 85157 

15 

0. 22833 
. 22960 
. 23089 
. 23217 
. 23347 
. 23476 
. 23607 
. 23738 
. 23869 
. 24001 
. 24134 
. 24267 
. 24400 
. 24534 
. 24669 
. 24804 
. 24940 
. 25077 
. 25214 
. 25351 
. 25489 
. 25628 
. 25767 
. 25907 
. 26047 
. 26188 
. 26330 
. 26472 
. 26615 
. 26758 
. 26902 
. 27046 
. 27191 
. 27337 
. 27483 
. 27630 
. 27778 
. 27926 
. 28075 
. 28224 
. 28374 
. 28525 
. 28676 
. 28828 
. 28980 
. 29133 
. 29287 
. 29442 
. 29597 
. 29752 
. 29909 
. 30066 
. 30223 
. 30382 
. 30541 
. 30700 
. 30861 
. 31022 
. 31183 
. 31346 

82 

83 

84 

85 

86 

87 

88 

89 

90 

0. 85408 

peed fem peek pet eed Jed 

7 2 8 

. 85660 

. 85912 

. 86166 

. 86419 

. 86674 

. 86929 

. 87184 

. 87441 

. 87698 

. 87955 

. 88214 

. 88473 

. 88732 

. 88992 

. 89253 

. 89515 

. 89777 

. 90040 

. 90304 

. 90569 

. 90834 

. 91099 

. 91366 

. 91633 

. 91901 

. 92170 

. 92439 

. 92709 

. 92980 

. 93252 

. 93524 

. 93797 

. 94071 

. 94345 

. 94620 

. 94896 

. 95173 

. 95451 

. 95729 

. 96008 

. 96288 

. 96569 

. 96850 

. 97133 

. 97416 

. 97700 

. 97984 

. 98270 

. 98556 

. 98843 

. 99131 

. 99420 

. 99710 
00000 
00291 
00583 

. 00876 

. 01170 

. 01465 

0. 31509 
. 31672 
. 31837 
. 32002 
. 32168 
. 32334 
. 32501 
. 32669 
. 32838 
. 33007 
. 33177 
. 33348 
. 33519 
. 33691 
. 33864 
. 34038 
. 34212 
. 34387 
. 34563 
. 34740 
. 34917 
. 35095 
. 35274 
. 35454 
. 35634 
. 35815 
. 35997 
. 36180 
. 36363 
. 36548 
. 36733 
. 36919 
. 37105 
. 37293 
. 37481 
. 37670 
. 37860 
. 38051 
. 38242 
. 38434 
. 38628 
. 38822 
. 39016 
. 39212 
. 39409 
. 39606 
. 39804 
. 40003 
. 40203 
. 40404 

. 40808 

. 41012 

. 41216 

. 41421 

. 41627 

. 41835 

. 42042 

. 42251 

. 42461 



Table 3.—TANGENTS AND EXTERNALS FOR CURVES OF 
RADIUS= 1—Continued 

Central |Tangent|External|} Central |Tangent|External|| Central |Tangent| Exter- 
angle | distance | distance angle distance | distance angle distance | nal dis- 

tance 

O° / O° / Oo 

91 1.01761 | 0.42672 109 1. 40195 | 0.72205 127 2.00569 | 1.24116 
20 | 1.02355 . 43096 20 | 1. 41061 . 72911 
40 | 1.02952 . 438524 40 | 1. 419384 . 73624 128 2.05030 | 1. 28117 

92 1. 03553 . 48956 110 1. 42815 . 74345 129 2. 09654 | 1.32282 
20 | 1.04158 . 44391 20 | 1.43703 . 75073 
40 | 1.04766 . 44831 40 | 1. 44598 . 75808 130 2.14451 | 1.36620 

93 1. 05378 . 45274 111 1, 45501 . 76552 131 2.19430 | 1.41142 
20 | 1. 05994 . 45721 20 | 1.46411 . 77303 
40 | 1.06613 . 46173 40 | 1. 47330 . 78062 132 2. 24604 | 1. 45859 

94 1. 07237 . 46628 112 1. 48256 . 78829 133 2. 29984 | 1. 50784 
20 | 1. 07864 . 47087 20 | 1.49190 . 79604 
40 | 1.08496 . 47551 40 | 1. 50133 . 80388 134 2.35585 | 1. 55930 

95 1. 09131 . 48019 113 1. 51084 . 81180 135 2.41421 | 1.61313 
20 | 1.09770 . 48491 20 | 1. 52043 . 81981 | 
40 | 1.10414 . 48967 40 | 1. 58010 . 82790 136 2.47509 | 1.66947 

96 1. 11061 . 49448 114 1. 53986 . 83608 137 2. 53865 | 1. 72850 
20 | 1.11713 . 49933 20 | 1. 54972 . 84435 
40 | 1. 12369 . 50422 40 | 1. 55966 . 85271 138 2. 60609 | 1.79043 

o7 1. 18029 . 50916 115 1. 56969 . 86116 139 2. 67462 | 1. 85545 
20 | 1.13694 . 51415 20 | 1.57981 . 86970 
40 | 1.143638 . 51918 40 | 1.59002 . 87834 140 2.74748 | 1.92380 

98 1. 15037 . 52425 116 1. 60033 . 88708 141 2. 82391 | 1.99574 
20 | 1.15715 . 52938 20 | 1.61074 . 89591 
40 | 1. 16398 . 038455 40 | 1.62125 . 90485 142 2.90421 | 2.07155 

99 1. 17085 . 538977 iy 1. 63185 . 91388 143 2. 98868 | 2. 15155 
209. L707 . 54504 20 | 1. 64256 . 92302 
40 | 1.18474 . 55036 40 | 1. 65337 . 93226 144 3.07768 | 2. 23607 

100 1.19175 . 50572 118 1, 66428 . 94160 145 3.17159 | 2. 32551 
20 | 1.19882 . 06114 20 | 1. 67530 . 95106 
40 | 1.20593 . 56661 40 | 1. 68643 . 96062 146 3. 27085 | 2. 42030 

101 1, 21310 . 57213 119 1. 69766 . 97029 147 3. 37594 | 2. 52094 
20 | 1, 22031 One GL 20 | 1. 70901 . 98008 
40 | 1. 22758 . 58333 40 | 1. 72047 . 98998 148 3. 48741 | 2.62796 

102 1. 23490 . 58902 120 1. 73205 | 1.00000 149 3.60588 | 2. 74198 
20 | 1, 24227 . 59475 20 | 1. 743875 | 1.01014 
40 | 1. 24969 . 60054 40 | 1. 75556 | 1.02039 150 3. 73205 | 2. 86370 

103 1.25717 . 60639 121 1. 76749 | 1.03077 151 3. 86671 | 2. 99393 
20 | 1. 26471 . 61229 20 | 1.77955 | 1.04128 
40 | 1. 27230 . 61825 40 | 1.79174 | 1.05191 152 4.01078 | 3.13357 

104 1. 27994 . 62427 122 1. 80405 | 1. 06267 153 4, 16530 | 3. 28366 
20 | 1.28764 | . 63035 20 | 1.81649 | 1.07356 
40 | 1. 29541 . 63648 40 | 1.82906 | 1. 08458 154 4, 33148 | 3.44541 

105 1. 30323 . 64268 123 1.84177 | 1.09574 155 4, 51071 | 3.62023 
20 | 1.31110 . 64894 20 | 1.85462 | 1.10704 
40 | 1. 31904 . 65526 40 | 1.86760 | 1. 11847 156 4, 70463. | 3. 80973 

106 1. 32704 . 66164 124 1. 88073 | 1.13005 157 4,91516 | 4.01585 
20 | 1.33511 . 66809 20 | 1.89400 | 1.14178 
40 | 1. 34323 . 67460 40 | 1.90741 | 1. 15366 158 5. 14455 | 4. 24084 

107 1, 35142 . 68117 125 1.92098 | 1. 16568 159 5. 89552 | 4. 48740 
20 | 1.35968 . 68782 20 | 1.93470 | 1.17786 
40 | 1.36800 . 69452 40 | 1.94858 | 1.19019 160 5. 67128 | 4.75877 

108 1. 37638 . 70130 126 1. 96261 | 1. 20269 161 5. 97576 | 5. 05886 
20 | 1.38484 . 70815 20 | 1.97680 | 1. 21535 
40 | 1. 39336 . 71506 40 | 1.99116 | 1. 22817 162 6. 31375 | 5.39245 
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Table 4.—LENGTHS OF CIRCULAR ARCS—RADIUS=1 

Degrees Length Degrees Length Minutes 
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Table 5.—DEFLECTION ANGLES FOR CURVES 

Deflec- Deflec- 

Radius! Are |Chord|Deflection| tion for1|| Radius| Are |Chord|Deflection|tion for 1 

(feet) |length|length| angle foot (feet) jlength|length| angle foot 

(feet) | (feet) (minutes) (feet) | (feet) (min- 
utes) 

AQ 222 15 | 14.82 | 10°44.57’ | 42.97183 || 450----- 50 | 49.97 3°10.99’ | 3.81971 

“es ae 15 | 14.938 9 32.96 | 38.19718 || 475_---- 50 | 49.98 3 00. 93 3. 61868 

SO Se 15 | 14.94 8 35.66 | 34.37746 || 500_---- 50 | 49.98 2 51.89 3. 43774 

Dae sy ee 15 | 14.96 FAS TRON SY. 25224 1) SoOse = 50 | 49.98 2 36. 26 3. 12522 

“i aa pa 15} 14,97 7 09.71 | 28.64788 || 600_---- 50 | 49.99 2 23. 24 2. 86478 

Giaae =< | 20 | 19.89 8 48.88 | 26. 44420 650-5. - 50 | 50.00 PPA VIPs 2. 64442 

OSS So 20 | 19.93 Sate Lh 24. 55533 400. s= 100 | 99. 92 4 05. 55 2. 45553 

(hier mee 20 | 19.93 BR ST ele Pav OUSate ito ses 100 | 99. 93 3 49,18 2. 29183 

Ree. 20 | 19.94 7 09.72 | 21.48591 || 800----- 100 | 99.93 3 34. 86 2. 14859 

Somes cas 7 20: } 19.95 6 44.44 | 20. 22203 S50ee = 100 | 99. 94 3 22.22 2. 02220 

9 Oe eee 20 | 19.96 6 21.97 | 19.09859 || 900__-_- 100 | 99.95 3 10.99 1. 90985 

2 a eee 20 | 19.97 6 01.87 | 18.09340 || 950---_- 100 | 99.95 3 00. 93 1. 80934 

NOOR. 25 | 24.93 7 09.72 | 17.18873 || 1000---- 100 | 99. 96 2 51.89 1. 71887 

Toe 25 | 24,95 6 30.65 | 15.62612 || 1100--__ 100 | 99.96 2 36. 26 1. 56261 

1202 25 | 24.96 5 58.10 | 14.32394 || 1200___- 100 | 99.97 2 23. 24 1. 43239 

S| 25 | 24.96 5 30. 55 13. 22210 1300_-_- 100 | 99.97 2 12.22 1, 32221 

L4Qe2 = 25 | 24.96 5 06. 94 12. 27766 1400_-__ 100 | 99.98 2 02.78 1. 22776 

150k. = - 25 | 24.97 4 46.48 | 11.45915 1500____ 100 | 99.98 1 54. 59 1.14591 

| eae 25 | 24.97 4 28. 57 10. 74295 1600_-__- 100 | 99.98 1 47.438 1. 07429 

ie == 25 | 24.97 AND TVET: LALO i 7O0uS == 100 | 99.99 svar Sia Bl 1.01110 

1SGQee 25 | 24.98 3 58.73 9, 54929 || 1800___- 100 | 99.99 1 35.49 0. 95493 

190s... 25 | 24.98 3 46.17 9.04670 || 1900.---| 100 {100.00 1 30.47 0. 90467 

DAN ues 25 | 24.98 3 34. 86 8, 59436 || 2000_--- 100 |100. 00 1 25. 94 0. 85943 

SAN Sea 25 | 24.98 3 24.63 8.18511 |} 2100__-- 100 |100. 00 1 21.85 0. 81851 

22082 2: 25 | 24.98 3 15. 33 7, 81306 || 2200..--| 100 |100.00 1 18.18 0. 78130 

2308522 25 | 24.99 3 06. 83 7. A7aa6 |) 25002 — = 100 |100. 00 1 14,73 0. 74733 

PAQ2 = 2. 25 | 24.99 2 59.05 7.16197 || 2400__-- 100 |100. 00 t 11,62 0. 71619 

5) ene 25 | 24.99 2 51. 89 6. 87549 || 2500___- 100 |100. 00 1 08. 75 0. 68755 

VTS) eee 25 | 24.99 2 36. 26 6. 25044 3000__ _- 100 |100. 00 0 57.29 0. 57296 

30022 .2- 50 | 49. 94 4 46. 48 5. 72957 || 3500__--| 100 |100.00 0 49.11 0.49110 ~ 

Soe. 50 | 49.95 4 24.44 5. 28884 || 4000__-- 100 |100. 00 0 42.97 0. 42972 

So0t =. = 50 | 49. 96 4 05. 55 4.91106 || 4500_--- 100 |100. 00 0 38. 20 0. 38197 

Or pMet 50 | 49. 96 3 49.18 4. 58366 || 5000_--- 100 |100. 00 0 34. 38 0. 34377 

400_---- 50 | 49.97 3 34. 86 4.29718 || 6000-.--| 100 |100. 00 0 28. 65 0. 28648 

ep 50 | 49.97 3) 22. 22 4, 04440 7000_--_ 100 {100.00 0 24. 55 0. 24555 
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Table 6.—_MINUTES CONVERTED TO DECIMALS OF A DEGREE 

Min- | Degrees || Min- | Degrees || Min- | Degrees || Min- | Degrees || Min- | Degrees 
utes utes utes utes utes 

1 | 0.01667 13 | 0.21667 25 | 0. 41667 37 | 0.61667 49 | 0.81667 
2 | 0.03333 14 | 0.23333 26 | 0. 43333 38 | 0.63333 50 | 0.83333 
3 | 0.05000 15 | 0.25000 27 | 0. 45000 39 | 0.65000 51 | 0.85000 
4 | 0. 06667 16 | 0. 26667 28 | 0. 46667 40 | 0.66667 52 | 0. 86667 
5 | 0.08333 17 | 0. 28333 29 | 0. 48333 41 | 0.68333 53 | 0.88333 
6 | 0.10000 18 | 0.30000 30 | 0.50000 42 | 0.70000 54 | 0.90000 
7 1011667 19 | 0. 31667 31 | 0.51667 43 | 0.71667 55 | 0.91667 
8 | 0.13333 20 | 0. 33333 32 | 0. 53333 44 | 0.73333 56 | 0.93333 
9 | 0.15000 21 | 0.35000 33 | 0.55000 45 | 0.75000 57 | 0.95000 

10 | 0. 16667 22 | 0. 36667 34 | 0. 56667 46 | 0. 76667 58 | 0. 96667 
11 | 0.18333 23 | 0. 38333 35 | 0. 58333 47 | 0.78333 59 | 0. 98333 
12 | 0.20000 24 | 0. 40000 36 | 0.60000 48 | 0.80000 60 | 1.00000 

Table 7.—RADIUS OF CURVE FROM DEGREE OF CURVE 

[Are definition. Radius in feet] 

Degree Radius Degree Radius Degree Radius Degree Radius 
of curve | of curve of curve of curve of curve of curve of curve | of curve 

yee ere 5, 729. 58 || 16°_.....- 355.10 j} 42°....... 136. 42 || 72°__...-- 79. 58 
dy: gene 3, 829.72 Ni 16-30 2 2e- B4%, 2a BO an cn snd be eH ae gpa 78. 49 
OP ae hale 2,864. 70 Fh 17" o.cue 337.03 || 44°....... 130..22..)) 742.445... 77. 43 
| nee vA ie a ee ee Berea |) AD nose 127.92 1) GO" 22... 76. 39 
«pit eee 1, WAG IB"... 4~- 318.31 |} 46°..__.-- 124. 56 || 76°_------ 75. 39 
Ka 1, 637.02 || 18°30’ --- 208,71 |) 47°22 5... LOL ME Pi catun- 74. 41 
- eee en 1,432.40 1) 79° ....... 301.56 |) 48°.------ 110. 3B 1) 78" <2 cues 73. 46 
ie coe 1, 273. 24 }| 19°30’ _ _.- 203.82 || 40°....... 116.03 i) 79°....... 72, 53 
gee ERs" 1,245,792 |) 20°... 222 286.48 |) 50°_...--- 134,98 80? a2... 71, 62 
‘Se PAQSi 74 hiol? ie oes te ER | hdl oad 112.84 fh Bio ea 70. 74 

£0... 25s ae 954.93 || 22°_.___-- 260. 44. 1) 62° 2o2. &- RUBIES 1] Bo oe eas = 69. 87 
Ca; feck UE i. eee 240, 1201) S37 2.-..~4 108.11 || 83°___.--- 69. 03 
ere ees BIS. Ol i) 24°. ates 238.73 || 64°.-...-. 106.10 || 84°__----- 68. 21 
| ee 763.94 || 25°...-..- 220. 18 hie Bic 14 4. 104.27 HN BOoaccens 67.41 
Bree asee ee 700. 20 Wt 2 coca POAT || OO acenons 102.32 }) Sn sna 66. 62 
i ete GPL. 07 [270 us. 20. pie Bes bg eee 100. 52 |) BT? sine. 42 65. 86 
OF aoe 6a6.62)) 28% ec222: 204.63 || 58°_.----- 98. 79.1) G8o ante me 65. 11 
WOO atecs 608.101) Ze". i... 107. BY |) 50" <- oe wun ee 98 64, 38 
1S ae 582-06. WP 2222 100. 99°}) 0° s222222 95,49 1) 00.222... 63. 66 
LOPS 565.68 1) S12 cs. 184. 82 |} 61°....-.. 93.92 ||-91°...._-- 62. 96 
Whee ss 520.87 |) 32°..-_..- 179.05" 1) 82" 2552.5 O20. 38 fl 02" ac cowas 62. 28 
11°30. 498.22 || 33°___-_-- 173, 62. |). 63°_......- 90.94 |} 93°..-..-. 61.61 
1D? uataicand 477.46 || 34°_____-- 168. 52 || 64°.-.-.-- 89.52 || 94°._.--_- 60. 95 
ae 458. 37 || 35°_____-- 163,70; 4), 66°.<..25< $8.16 41, 96°.2.2.-2 60. 31 
aes 440.74 || 36°_____-- 1 16 ih 06 can 86.81 |; 96°....... 59. 68 
13°30’ - --- 42454101) BF? 22. ts2 154.85 || 67°_..---- Sh52 t) OPPs 59. 07 
Be ieee 400.26 1) 38°. ..~.. 166, 78.1) G8? 2... 84.26 || 98°....-_- 58. 46 
14°30’ _ __- 395.14 |) 39°__..... 246 BEE Bio cece nw 83.04 || 99°_.----- 57. 87 
er is 381.97 || 40°_....-- 143.24 || 70°_.--.-- $1555. 1) 1007... 57. 30 
15°30’ _ ... 369.65 || 41°___._-- 139. 74 || 71°__-.--- 80. 70 

a | | 
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Table 8.—ORDERS OF LEVELING 

Second-order 

Item First-order fas Third-order 

Class I Class II 

Spacing of lines and HOumiles. 222-5 25-35 miles_...| 6 miles. ._....- Not specified. 

cross-lines. 

Average spacing of fi mile. 4 eee amnilews 2. 2% temmdiec ee So. 3 miles. 

permanently marked 
benchmarks along 
lines, not to exceed. 

Length of sections_------- 14-1 mile_...<.| }4-1 mile-..-.-- 16-1 mile______| Not specified. 

Check between forward | 4mm+/Kor | 8.4mm VK or| 8.4mm 4/K or| 12mm ~/K or 

and backward running 0.017 ft. 0.035 ft. 0.035 ft. 0.05 ft. \/M. 

between fixed eleva- 4/M. 4/M. ./M 

tions or loop closures, ; 

not to exceed. 

K is the distance in kilometers. 
M is the distance in miles. 

Source: U.S. Dept. of Commerce, Coast and Geodetic Survey, Washington, D.C. 

Table 9.—ORDERS OF TRAVERSE 

Item First-order Second-order Third-order 

Number of azimuth courses be- 
tween azimuth checks not to 
exceed. 

Astronomical azimuth: Probable 
error of result. 

Azimuth closure at azimuth check 
points not to exceed*. 

Distance measurements accurate 
within. 

After azimuth adjustment, closing 
error in position not to exceed*. 

2 sec. / N or 
1.0 sec. per 
station. 

dein 350002222 2== 

0.66 ft. ~/M or 
1 in 25,000. 

10 sec. / N or 
3.0 Sec. per 
station. 

[ciel 5 O00 Zs 22= 

1.67 ft. \/M or 
1 in 10,000. 

5.0 sec. 

30 sec. / N or 
8.0 sec. per 
station. 

1 in 7,500. 

3.34 ft. ~/M or 
1 in 5,000. 

N is the number of stations for carrying azimuth. 

M is the distance in miles. 
*The expressions for closing 

sion containing the square root is designed for ] 

is required. The formula which gives the smaller permis 

errors in traverse surveys are given in two forms. The expres- 

onger lines where higher proportional accuracy 
sible closure should be used. 

Source: U.S. Dept. of Commerce, Coast and Geodetic Survey, Washington, D.C. 
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Table 10.—TRAVERSE PRECISION 

Accuracy required 

Kind of survey 
Linear Angular 
error of error of Angles 
closure closure 

Preliminary lft. 1’30’’/N | Nearest minute---_- 
surveys. 1,000 ft 

Normal land 1 ft. 14/N_ | Nearest minute, 
surveys and high- 3.000 ft. read carefully. 
way location. : 

City surveying, 1 ft. 304/N Read twice with 
important 5.000 ft. plunging be- 
boundaries, etc. : Mae observa- 

ons. 

Procedure 

Maximum slope 
Distance ignored 

Pins to nearest 
0.1 

Pins to nearest 
0.05 ft. 

Pins to nearest 
0.05 ft. 

None ignored: read 
to within 2% and 
corrections 
applied. 

N=Nunmber of observations. 

D PCrColbaes) se en-e— 

2 perceOlss ~ ss] 22.24 

Precautions 

Slope correction for over 3% 
grade. 

Above, plus temperature 
corrections of tape for 
more than 15° F. from 
standard. 

Temperature corrections for 
10° F. variation; pull on 
tape within 5 lb. of 
standard. 



Table 11.—ACRES REQUIRED FOR DIFFERENT WIDTHS 

[Per mile, and per 100 feet] 

Width, 
feet 

| 

OMONABAPwnHe 

Soa ae ‘ 

PRWWWWWWWHWNNNNNNNNNEMPPPPS 

67 

RKOOWONMaAWNRrOOO NODDRNONMUWORrSD 

Acres 
Width, per 

feet mile 

35 4, 24 
36 4.36 
oT 4. 48 
38 4. 61 
39 4,73 
40 4, 85 
41 4,97 
414 5. 00 
42 5.09 
43 5.21 
44 5, 33 
45 5. 45 
46 5. 58 
47 5. 70 
48 5, 82 
49 5. 94 
4914 6. 00 
50 6. 06 
51 6.18 
52 6. 30 
53 6. 42 
54 6. 55 
55 6. 67 
56 6. 79 
57 6. 91 
5734 7.00 
58 7.03 
59 7.15 
60 apa 
61 7.39 
62 7.52 
63 7. 64 
64 7.76 
65 7. 88 
66 8.00 
67 8.12 
68 8. 24 

22 

Acres 
per 
100 

Acres 
Width, per 

feet mile 

69 8. 36 
70 8. 48 
71 8. 61 
72 8. 73 
73 8. 85 
74 8. 97 
7444| 9.00 
75 9.09 
76 9, 21 
cue 9. 33 
78 9.45 
79 9, 58 
80 9.70 
81 9. 82 
82 9, 94 
8214| 10.00 

10. 06 
84 10. 18 
85 10. 30 
86 10. 42 
87 10. 55 
88 10. 67 
89 10. 79 
90 10. 91 
9034; 11.00 
91 11.03 
92 11.15 
93 11. 27 
94 11.39 
95 11. 51 
96 11. 64 
97 11. 76 
98 11. 88 
99 12.00 
100 12.12 

Acres 



TOWNSHIP NO. 35. N. RANGE NO._3 W. MERIDIAN 

R.3W. =T.6N. 

(in 

ON NORTH AND SOUTH LINES 4% CORNERS ARE MARKED 
(YS) ON WEST FACE. 

ON EAST AND WEST LINES 14 CORNERS ARE MARKED 

(4S) ON NORTH FACE. 

Range and Township line corners bear grooves 
on the faces of the stone. Section corners are 
marked with notches on the edges of the stone. 

FIGURE 7.—System of marking stone corner monuments employed in Public Land Surveys. 

23 



Table 12.—SLOPE DISTANCES CONVERTED TO HORIZONTAL DISTANCES 

24 
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Table 12.—SLOPE DISTANCES CONVERTED TO HORIZONTAL DISTANCES—Continued 

Slope distance 

Percent slope 

10 30 35 55 95 100 

ste sas ee 70. 6 68.0 | 67.0 .9 63.5 | 62.2 52. 51.5 | 50.2 

yf yes, See 71.6 69. 0 | 68.0 .9 64.4 | 63.1 53. 52.2 | 50.9 

yt eee a ee at 72. 6 69.9 | 68.9 8 65.3 | 64.0 54. 52.9 | 51.6 

Nase eee et saese 73.6 70.9 | 69.8 aif 66.2 | 64.8 55. 53.6 | 52.3 

(a es ie 74.6 71.8 | 70.8 .6 67.1 | 65.7 55. 54.4 | 53.0 

(Ae prea ee ete ae 75. 6 72.8 | 71.7 .6 68.0 | 66.6 56. 55.1 | 53.7 

funded a Hae cele t = 76. 6 73.7 | 72.7 5 68.9 | 67.5 57. 55.8 | 54.4 

eee teen eie aks 77.6 74.7 | 73.6 4 69.8 | 68.3 58. 56.5 | 55.2 

(ht is sii Py Saree es 78. 6 75.7 | 74.6 4 70.7 | 69.2 58. 57.3 | 55.8 

Rilteeee. cose ee a 79. 6 76.6 | 75.5 .3 71.6 | 70.1 59. 58.0 | 56.6 

oi haces Seated a Saoerees 80. 6 77.6 | 76.5 ie 72.4 | 71.0 | 69.5 : 66. 4 : 60. 58.7 | 57.3 

Boose se eee seuss 81.6 78.5 | 77.4 a 73.3 | 71.9 | 70.3 : 67.2 | 65.6 61. 59.4 | 58.0 

ott ee eee me 82. 6 79.5 | 78.3 wl 74.2 | 72.7 | 71.2 ; 68.0 | 66.4 61. 60.2 | 58.7 

Bie sashes eas 83. 6 80.5 | 79.3 0 75.1 | 73.6 | 72.0 f 68.8 | 67.2 62. 60.9 | 59.4 

Cy TSR pale OF eee 84. 6 81.4 | 80.2 9 76.0 | 74.5 | 72.9 .2 | 69.6 | 68.0 63. 61.6 | 60.1 

Shseewe tect ec ee 85. 6 82.4 | 81.2 .9 76.9 | 75.4 | 73.7 | 72.1 | 70.4 | 68.8 : 63. 62.3 | 60.8 

Biase neta. de 86. 6 83.3 | 82.1 8 77.8 | 76.2 | 74.6 | 72.9 | 71.3 | 69.6 ‘ H 64. 63.1 | 61.5 

os ee ee ee ee ae 87.5 84.3 | 83.1 aa 78.7 | 77.1 | 75.5 | 73.8 | 72.1 | 70.4 | 68.7 : 65. 63.8 | 62.2 

UE Pe ee ae 88. 6 85.2 | 84.0 6 79.6 | 78.0 | 76.3 | 74.5 | 72.9 | 71.2 | 69.5 : 66. 65.5 | 62.9 

Oe ee eee 89. 6 86.2 | 85.0 6 78,9 | 77.2 | 75.5 | 73.7 | 72.0 | 70.3 | 68.6 | 66. 65.2 | 63.6 

1 leaps, aes haere 90. 5 87.1 | 85.9 5 79.7 | 78.0 | 76.2 | 74.5 | 72.8 | 71.1 | 69.3 | 67. 66.0 | 64.4 

Oe ete es oe ate 91.5 88.1 | 86.8 4 80.6 | 78.9 | 77.1 | 75.4 | 73.6 | 71.8 | 70.1 | 68. 66.7 | 65.1 

5 ERE Sees 92. 5 89.1 | 87.8 4 81.5 | 79.8 | 77.9 | 76.2 | 74.4 | 72.6 | 70.8 | 69. 67.4 | 65.8 

Ct SS epee eer 93. 5 90.0 | 88.7 .3 82.4 | 80.6 | 78.8 | 77.0 | 75.2 | 73.4 | 71.6 | 69. 68. 66. 5 

OD eb gs etre So tet 94. 5 91.0 | 89.7 .2 83.2 | 81.5 | 79.6 | 77.8 | 76.0 | 74.2 | 72.4 | 70. 68. 67.2 

MO oe se ene saeen tee 95. 5 92.0 | 90.6 A 84.1 | 82.3 | 80.5 | 78.6 | 76.8 | 75.0 | 73.1 | 71. 69. 67.9 

UE eon eee 96. 5 92.9 | 91.6 ee 85.0 | 83.2 | 81.2 | 79.4 | 77.6 | 75.8 | 73.9 | 72. 70. 68. 6 

Pete ie sea 97.5 93.9 | 92.5 .0 85.9 | 84.0 | 82.2 | 80.3 | 78.4 | 76.5 | 79.7 | 72. 71. 69. 3 

MIS ee ihe ow 98. 5 94.8 | 93.4 .9 86.7 | 84.9 | 82.9 | 81.1 | 79.2 | 77.3 | 75.4 | 73. 71. 70.0 

iL As 8 See ane re 99. 5 95.8 | 94.4 8 87.6 | 85.7 | 83.8 | 81.9 | 80.0 | 78.1 | 76.2 | 74. 72. 70.7 

| 



Table 13—PERCENT SLOPE CONVERTED TO DEGREES 
INCLINATION 

Percent Degrees Percent Degrees Percent Degrees Percent | Degrees 

° , ° , fe} , ° , 

Peete ee ee ee 140234 3) | lee. 5G rare <i) WANs Sie Saeco 37 14 
ees es es ee TOOT) O22 ee af OA it ff (eee ee 37 36 
tego P48 te Benn snes 15.894) 0d ee 3 ST AL ha | Veit ae ree 37 «(57 
Te as 2 til 29 ee oes 1G) VO WeSSe. Sete Be WS Oe tea 38 19 
Be oo Len 2. FOAM O02 ae W sSuai fag Ho tae pe A 28 eal \e80 ee 8 2S 38 40 

Be dase B20 | Bbuss ee 2 - Wes eb gs ees eee Be aks || Skea ee oo 39 00 
ROS ee A OO 8222-2 £745" |WOlen Seca PO PAIS 20s eee 39 21 
ee ee ASA ke SS ae 13° (16 joes 2e Fetes BO 200 jl) S328 s.- 39 42 
Ses 308 Vi ee aoe AS PATH oe ea tns oe BU Rede S48 Fess 40 02 

Be: toh BH MS a 352k eee. i> 17 ies BO) fos | Solna oie 40 22 

i. 2s G MA tel sO ss. Fa 19) <8" (Ol see. ee Sida), SGse-82 = ss 40 42 
ee eS he GB lobaiea) toe nee Bl AS Nees 2 2 e-Le SL EAS Bf aes 41 Ol 
ESE EES tO S22 NOS Le ae oe 20" 48 WiG3ee ee Goes || Ooace meee S 41 21 
pe es. ip & om | feet eg ee 2EO VS: i 164-0 ee. se SVS (Vio! ieotieg Ue wee. 41 40 
i ee 8 3241140 Se oe BE? 48-3) O02... eb ck Sot (OL 902 22222 > 41 59 

Se eee OD OSpieal Jee 2 22 AR eOb ae ee Bam 20) Ober See ae. 5 42 18 
eee D000 642 (3 Le Sees 22 (AF MOUS Soe oe Bao sl O20 ee 23-2 42 37 
eee Ota te As cee eet 230 116 WeG3eo2 2a SALON Oder as we 42 55 
ee ee 10-40) 4422-2 ee a0 23 452|| Be sees ten 34 636) |) 94.2% 2s 43 14 
i Sas 21 AGG 4 eas fe D4 AW ETE. Eee oe SOO MPS 222. 43 32 

Nee eee i OZ VAG ee See D4) VAD tries Be oe ee | Gre cea. 2S 43 50 
eee 12 Deel. oe See 2b Or ei eeee ss Se Oo Pe Oe 44 08 
Ae aes BD, 7 AB 2 Se ee Zo 380} Plas 5 <n oe BO) 0820 98552.4 025 44 25 
2 eee EAE 1S e049 2-- e 26:06? || (74 oes 8 282 obs0307||PO02 er 8 44 43 
Bede ee oe 14 «021450. 2, 26¢ 34 |e 702-52 eZ. sor $627) L0Q2 2225222 45 00 

Table 14.—DEGREES INCLINATION CONVERTED TO PERCENT 
SLOPE 

Degrees | Percent Degrees Percent Degrees Percent Degrees | Percent 

Ve +O 8 eee Be ie eee ZRLOE Nip dss. eae 60.09 || 46_._------ 103. 55 
cere eed oy ee Y ere ee a SU; Oal toe as ae fac ea 107. 24 
Reakh 2 42 Mer 7S ae 2a OMS 5 ee oa “TZ UeEe” Walla? ane ar pr 111. 06 
1 tee eee 5209 TO ee le Nees: ee SS ee G7 4D Wage eo 115. 04 
to anes S758) 202 eae. 36:40) [ehe2 222° 70:02..\ SOs eee 119.18 

Gee CES Bel Oa a eee STR ie (eer SON WGA CS e GL eR coe ae OE 123. 49 

‘(ate OS 22 ee eS AQUAQ) Ne Si one a2 ee 7 ies Cal ks °c 127. 99 

“oe a pie 14 Ooi ef CBee eal te cS as ot i OS FTSAS) Kes aee eee 132. 70 

ee je (7, Gea ee RAS BOL eu SO OS 1 G4 see 137. 64 
a2 Fae cook : Wag Pe Wel ly bet Wess omega ee AG 63 | (40 2b Le SS. 00 iiicsol. ees 2 142. 81 

pra eee ea Gs oe eS AR eT i a eee 86:98 I S6252-5.2 148. 26 
Eee DDG. Weeds aes BOSD al) 422 as OO 04S yea. 153. 99 
Oy ates ee ae eras oe a ees eet il toe cc ek oes oe eS a ap ae es 160. 03 

Se D495 fh 20. k BO ds AAs oe ose OG. 57 i) “bOLe ee 166. 43 
ete ee 26. BOs i BUsees one ae Bide li Sonos 109, 0001) 602222 ee 173. 20 
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Table 15.—STADIA REDUCTIONS—HORIZONTAL DISTANCES 
AND ELEVATIONS FROM STADIA READINGS 

Minutes 
Hor. 
dist. 

100. 00 
100. 00 
100. 00 
100. 00 
100. 00 
100. 00 

100. 00 
100. 00 
100. 00 
100. 00 
100. 00 

100. 00 
100. 00 
99. 99 
99. 99 
99. 99 

99. 99 
99. 99 
99599 
99. 99 
99.99 

99. 99 
99. 98 
99. 98 

99. 98 

99. 98 

99. 97 
99. 97 
99. 97 

0. 75 

1.00 

1.25 

0? 7 

Diff. | Hor. | Diff. 
elev. dist. elev. 

0.00} 99.97 | 1.74 
0.06 | 99.97 | 1.80 
0.12 | 99.97 | 1.86 
0.17 | 99.96 | 1.92 
0.23 | 99.96 | 1.98 
0.29 | 99.96 | 2.04 

0.35 | 99.96 | 2.09 
0.41 | 99.95! 2.15 
0.47 | 99.95 | 2.21 
0.52 | 99.95 | 2.27 
0.58 | 99.95 | 2.33 

0.64 | 99.94] 2.38 
0.70} 99.94] 2.44 
0.76 | 99.94] 2.50 
0.81 | 99.93 | 2.56 
0.87 | 99.93} 2.62 

0.93 | 99.93 | 2.67 
0.99 | 99.93] 2.73 
1.05 | 99.92 | 2.79 
1.11 | 99.92 | 2.85 
1.16 | 99.92} 2.91 

1.22] 99.91 | 2.97 
1.28} 99.91 | 3.02 
1.34] 99.90] 3.08 
1.40} 99.90] 3.14 
1.45 | 99.90] 3.20 

1.51] 99.89] 3.26 
1.57 | 99.89 | 3.31 
1.63 | 99.89] 3.37 
1.69 | 99.88 | 3.43 
1.74 | 99.88 | 3.49 

0. 01 0.75 0.02. 

0.01} 1.00] 0.03 

0.02 | 1.25 | 0. 03 

Hor. Diff. Hor. 
dist. elev. dist. 

99. 88 3.49 | 99.73 
99. 87 3. 0D 99.72 
99. 87 3. 60 99.71 
99.87 3. 66 99. 71 
99. 86 Sie 99. 70 
99. 86 3. 78 99. 69 

99. 85 3. 84 99. 69 
99. 85 3. 90 99. 68 
99, 84 3.95 99. 68 
99. 84 4.01 99. 67 
99. 83 4. 07 99. 66 

99. 83 4.13 99. 66 
99. 82 4.18 99. 65 
99. 82 4, 24 99. 64 
99. 81 4. 30 99. 63 
99. 81 4. 36 99. 63 

99. 80 4.42 99. 62 
99. 80 4,48 99. 62 
99. 79 4. 53 99. 61 
99.79 4. 59 99. 60 
99.78 4.65 99. 59 

99. 78 4.71 99. 59 
99.77 4. 76 99. 58 
99. 77 4, 82 99. 57 
99. 76 4.88 99. 56 
99. 76 4.94 99. 56 

99. 75 4.99 | 99.55 
99. 74 5. 05 99. 54 
99. 74 fen a) 99. 53 
99.73 Deks. 99. 52 
99. 73 5.23 99. 51 

0.75 0. 03 0.75 

1.00 0. 04 1.00 

Te25>, S005 Loo 

Diff. 
elev. 

a ONOWN NRAOROW 

cca ele Aout, WWNHNe BR 2 2 BOnmIADMo AP RPWN HY PAPA MA AAAAD MAAAH ABM ogg goronagag 
Oe 00 Ww NF OO COW ATR On © 4 GO 

eh 
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Table 15.—_STADIA REDUCTIONS—HORIZONTAL DISTANCES 
AND ELEVATIONS FROM STADIA READINGS—Continued 

4° §° 6° yh 

Minutes 
Hor. Diff. Hor. Diff. Hor. Diff. Hor. Diff. 
dist. elev. dist. elev. dist. elev. dist. elev. 

1 jalig Bice. Cau Ah Saale See ge 99. 51 6. 96 99. 24 8. 68 98.91 10. 40 98. 51 12.10 
‘ipa Be <= siya SEE: ent taper <a 99. 51 7.02 99. 23 8.74 98. 90 10. 45 98. 50 L215 
EE one ert OF GaP 99. 50 7.07 99. 22 8. 80 98. 88 10.51 |- 98.48 ee. ZL 
ae a ie EE Pend ooh 99. 49 wake 99. 21 8. 85 98. 87 £0, 57 98. 47 12. 26 
t ISg Os fe eae yo ek 99. 48 7.19 99. 20 8.91 98. 86 10. 62 98. 46 be 32 
EO ae oy een ee Ce ee x 99. 47 1.20 99.19 8.97 98. 85 10. 68 98. 44 12. 38 

(ee gh I~ gah) 99. 46 7.30 99.18 9. 03 98.83 10.74 98. 43 12. 43 
Ee Sh ites A 99. 46 7. 36 99.17 9. 08 98. 82 10. 79 98. 41 12.49 
i a Me el a 99. 45 7.42 99.16 9.14 98. 81 10. 85 98. 40 42.55 
Te tee eS. pee ee. 99. 44 7.48 99.15 9. 20 98. 80 10.91 98. 39 12.60 
DU See tar aes 2 99. 43 7.53 99.14 9.25 98.78 10. 96 98. 37 12. 66 

eee et ee ae See ee 99. 42 7.59 99.13 9. 31 98. 77 11. 02 98. 36 E72 
Pi: RR «ey A 99. 41 7.65 99. 11 9. 37 98.76 11. 08 98. 34 A i Sar oF 
24 cigs we ae A eee 99. 40 5 peer iat 99. 10 9. 43 98. 74 11.13 98. 33 12.83 
1) (ee he eee 99. 39 7.76 99. 09 9. 48 98. 73 11,19 98. 31 12. 88 
= Wiel ee gr" 9 alate ie Mpg teion 4 99. 38 7.82 99. 08 9. 54 98. 72 11.25 98. 29 12. 94 

5 SE Btn ee ARR toy 99. 38 7.88 99. 07 9. 60 98.71 11. 30 98. 28 13. 00 
1, CER, i Se ae a 99. 37 7.94 99. 06 9. 65 98.69 11. 36 98. 27 13. 05 
ec ee ee Se eS 99. 36 7.99 99. 05 9.71 98.68 11. 42 98. 25 13.11 
ee eee | See eens ee 99. 35 8.05 99. 04 9.77 98.67 11.47 98.24 13.17 
BE ne eee ee 99. 34 8.11 99. 03 9.83 98.65 11.53 98. 22 13:22 

Ae co N eee ae. ae eS 2 99. 33 8.17 99. 01 9. 88 98. 64 11.59 98. 20 13. 28 
Ct Meese nt beeen tse 99. 32 8.22 99. 00 9.94 98.63 11. 64 98.19 13. 33 
Oe ao: tee ee ee ae 99. 31 8.28 98. 99 10. 00 98. 61 11.70 98.17 13. 39 
yh EE: Sp» Rees Se ees a 99. 30 8. 34 98. 98 10. 05 98. 60 11.76 98.16 13. 45 
Sete. © ty yn Seca ete a 99. 29 8. 40 98. 97 10.11 98. 58 11.81 98. 14 13. 50 

Diet eae Be Ee eee 99. 28 8.45 98. 96 10.17 98. 57 11. 87 98.13 13. 56 
Oe ae ee, a em ee, 99, 27 8. 51 98. 94 10, 22 98. 56 11. 93 98.11 13. 61 
Ly eS apa E+ ap 99. 26 8. 57 98. 93 10. 28 98. 54 11. 98 98.10 13. 67 
SS aN Ee a eS eae ee 99. 25 8. 63 98. 92 10. 34 98. 53 12. 04 98. 08 13.73 
LE RE Re. Sy aS Pei cae 99, 24 8. 68 98. 91 10. 40 98. 51 12.10 98. 06 13. 78 

SEN Asm he ied 0.75 0. 06 0.75 0. 07 0.75 0. 08 0. 74 0.10 

LOTTE et SOO he 1.00} 0.08] 0.99] 0.09; 0.99] O11] 0.99) 0.13 

OS NE eee EN cata 1.25 | 0.10 1. 24 0.11 1. 24 0.14 1. 24 0.16 



Table 15._STADIA REDUCTIONS—HORIZONTAL DISTANCES 

AND ELEVATIONS FROM STADIA READINGS—Continued 

8° 9° 10° 11° 

Minutes - 
Hor. | Diff. | Hor. | Diff. | Hor. | Diff. | Hor. | Diff 
dist. elev dist elev dist elev. dist. elev 

Yer eee es tad 98.06 | 13.78 | 97.55 | 15.45 | 96.98 | 17.10} 96.36 | 18.73 
REIS LE. WE 5 ob 98.05 | 13.84 | 97.53 | 15.51 | 96.96 | 17.16 | 96.34 | 18.78 
eS Oe EE 98.03 | 13.89 | 97.52 | 15.56 | 96.94| 17.21 | 96.32) 18.84 
Be Ae eg Reet 98.01 | 13.95 | 97.50 | 15.62 | 96.92 | 17.26 | 96.29 18.89 
SI ERE ite © | 98.00 | 14.01 | 97.48 | 15.67 | 96.90 | 17.32 | 96.27 | 18.95 
fle AY Wet 97.98 | 14.06 | 97.46 | 15.73 | 96.88 | 17.37 | 96.25 | 19.00 

1S an A SAAT 97.97 | 14.12 | 97.44 15.78 | 96.86 | 17.43 | 96.23! 19.05 
fee SS. REE 97.95 | 14.17 97.43) 15.84 | 96.84] 17.48) 96.21: 19.11 
fee bd ay Be ay 97.93 | 14.23 97.41 | 15.89 | 96.82 | 17.54| 96.18 19.16 
ee Ue OS ES 97.92 | 14.28 | 97.39 15.95 | 96.80, 17.59 | 96.16 19.21 
Re 3 SP BES 97.90 | 14.34 | 97.37 | 16.00 | 96.78 | 17.65 | 96.14 19.27 

ree eis eee aes 97.88 | 14.40| 97.35 | 16.06| 96.76 | 17.70| 96.12| 19.32 
See 5 See eee 97.87 | 14.45 | 97.33 | 16.11 | 96.74 | 17.76 | 96.09 | 19.38 
dei 3 eee | 97.85 | 14.51 | 97.31 | 16.17 | 96.72 | 17.81 | 96.07} 19.43 
ian is My Sey at ae 97.83 | 14.56 | 97.29 | 16.22! 96.70| 17.86 96.05 | 19.48 
Rae 3 th en A | 97.82 | 14.62 | 97.28) 16.28 | 96.68 | 17.92 | 96.03 | 19 54 

Be Ol es 9 ol Dag | 97.80 | 14.67 | 97.26 | 16.33 | 96.66 17.97 | 96.00 | 19,59 
> a BS SEL 773 | 14.73 | 97.24 | 16.39 | 96.64| 18.03 | 95.98 | 19.64 
OGRE ae tag ey 776 | 14.79 | 97.22 | 16.44 | 96.62 | 18.08 | 95.96 | 19.70 
Sl. | Ao SEO 97.75 | 14.84 97.20! 16.50| 96.60| 18.14 | 95.93 | 19.75 
PRS Oo Mee ae es oe 97.73 | 14.90 | 97.18 | 16.55 | 96.57 | 18.19 | 95.91 | 19.80 

1 ate Shae peg Sook te ae 97.71 | 14.95 | 97.16 | 16.61 | 96.55 | 18.24 | 95.89 | 19.86 
YER ee, es ae 97.69 | 15.01 | 97.14 | 16.66 | 96.53| 18.30] 95.86 | 19.91 
Bae 97.68 | 15.06 | 97.12 | 16.72 | 96.51 | 18.35 | 95.84 | 19.96 
OEE eS ee OE 97.66 | 15.12 | 97.10 | 16.77 | 96.49 | 18.41 | 95.82 | 20.02 
Ce ee Be Oe 97.64 | 15.17 | 97.08 | 16.83 | 96.47 | 18.46 | 95.79 | 20.07 

| Se Re aS Meee 97.62 | 15.23 | 97.06 | 16.88 | 96.45 | 18.51] 95.77 | 20.12 
UES SY, ae fe, es 97.61 | 15.28 | 97.04| 16.94| 96.42 | 18.57 | 95.75 | 20.18 
SOL iL) ee ae 97.59 | 15.34 | 97.02 | 16.99 | 96.40| 18.62 | 95.72 | 20.23 
ae es fal ae 97.57 | 15.40 | 97.00 | 17.05 | 96.38 | 18.68 | 95.70 | 20.28 
Goi Oe ee. A 755 | 15.45 | 96.98 | 17.10] 96.36 | 18.73 | 95.68 | 20.34 

ee: aaeeageed meee A 0.741 O12) “0.74 1° O92 | O74 | 0.14 | N78 0.15 

oy a meneunred areata 'o99| 015! 0.99| 0.16| 0.98) 018| 0.98| 0.20 

ECS Io's: tape AMES pat gaint a eer Stas Saga Tae | 0.25 
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Table 15.—STADIA REDUCTIONS—HORIZONTAL DISTANCES 
AND ELEVATIONS FROM STADIA READINGS—Continued 

12° 13° 14° 15° 

Minutes 
Hor. Diff. Hor. Diff. Hor. Diff. Hor. Diff. 
dist. elev. dist. elev. dist. elev. dist. elev. 

er. ae 95.68 | 20.34] 94.94] 21.92 | 94.15 | 23.47 | 93.30] 25.00 
eae 95.65 | 20.39 | 94.91 | 21.97 | 94.12 | 23.52 | 93.27 | 25.05 

eae eee g 95.63 | 20.44] 94.89 | 22.02 | 94.09 | 23.58 | 93.24! 25.10 
ae, on Oe ia < 95.61 | 20.50 | 94.86 | 22.08 | 94.07 | 23.63 | 93.21 | 25.15 
wee ae a 95.58 | 20.55 | 94.84 | 22.13] 94.04] 23.68 | 93.18 | 25.20 

OS eee ae ae; 95.56 | 20.60] 94.81 | 22.18 | 94.01 | 23.73 | 93.16 | 25.25 

See eee 95.53 | 20.66 | 94.79 | 22.23] 93.98 | 23.78 | 93.13} 25.30 
eee. 4. Md tos 95.51 | 20.71 | 94.76 | 22.28] 93.95 | 23.83! 93.10] 25.35 
ee, we 95.49 | 20.76 | 94.73 | 22.34 | 93.93 | 23.88 | 93.07 | 25.40 
eee Sagas 95.46 | 20.81 | 94.71 | 22.39 | 93.90| 23.93 | 93.04 | 25.45 
RR ne ae ae 95.44 | 20.87 | 94.68 | 22.44] 93.87 | 23.99! 93.01| 25.50 

Sak eee ee 95.41 | 20.92 | 94.66 | 22.49] 93.84] 24.04! 92.98 | 25.55 
Re 95.39 | 20.97 | 94.63 | 22.54] 93.81 | 24.09 | 92.95| 25.60 
Se an 95.36 | 21.03! 94.60 | 22.60| 93.79 | 24.14! 92.92 | 25.65 
OR eee 95.34 | 21.08 | 94.58 | 22.65 | 93.76 | 24.19 | 92.89 | 25.70 
ae eee 95.32 | 21.13 | 94.55 | 22.70| 93.73 | 24.24! 92.86 | 25.75 

SS eee 95.29 | 21.18 | 94.52] 22.75] 93.70] 24.29 92.83!1 25.80 
ar a 95.27 | 21.24 | 94.50 | 22.80] 93.67 | 24.34 | 92.80! 25.85 
Meee S.2Y or one 95.24 | 21.29 | 94.47 | 22.85 | 93.65 | 24.39 | 92.77) 25.90 
Me. Jk Meg be & 95.22 | 21.34 | 94.44] 22.91 | 93.62 | 24.44 | 92.741 25.95 
ee) a bees 95.19 | 21.39 | 94.42 | 22.96 | 93.59 | 24.49 | 92.71 | 26.00 

i Pee eee 95.17 | 21.45 | 94.39 | 23.01 | 93.56] 24.55| 92.68] 26.05 
ee ae he eS 95.14 | 21.50] 94.36 | 23.06 | 93.53 | 24.60| 92.65) 26.10 
a ae ei ater as 95.12 | 21.55 | 94.34] 23.11 | 93.50| 24.65 | 92.62 | 26.15 
ee. Se ve ie 95.09 | 21.60 | 94.31 | 23.16 | 93.47] 24.70! 92.59 | 26.20 
Rene ee: 95.07 | 21.66 | 94.28 | 23.22 | 93.45 | 24.75 | 92.561 26.25 

Se mene Pe 95.04 | 21.71 | 94.26 | 23.27] 93.42] 24.80] 92.53] 26.30 
eee eee 95.02 | 21.76 | 94.23 | 23.32 | 93.39 | 24.85 | 92.49| 26.35 
se epee: 94.99 | 21.81 | 94.20] 23.37] 93.36 | 24.901 92.46 | 26.40 
ee ea ae: 94.97 | 21.87 | 94.17 | 23.42 | 93.33] 24.95 | 92.43 | 26.45 
OR 94.94 | 21.92] 94.15 | 23.47] 93.30! 25.00| 92.40] 26.50 

oe eee | 073! 016] 0.73! 0.17| 073! 0.191 072 0.20 

ve ee eae | 0.98 | 0.22] 097] 023! 0.97| 025] 0.96 0.27 

Tr Ol een ee 1,22 | 0.27! 1.21| 0.29| 1.21} O31] 1.20 0. 34 
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Table 15.—STADIA REDUCTIONS—HORIZONTAL DISTANCES 

AND ELEVATIONS FROM STADIA READINGS—Continued 

16° ie 18° 

Minutes = $4 os 
Hor. Diff. Hor. Diff. Hor. 
dist. elev. dist. elev. dist. 

(Va eee A emes o 92. 40 26. 50 91.45 27. 96 90. 45 

2 eee ey ae. Ea OS 92. 37 26. 55 91.42 28. OL 90. 42 

AS ee. 2, es ee be 92.34 | 26.59} 91.39] 28.06] 90.38 

GRC See oe et os 92. 31 26. 64 91. 35 28. 10 90. 35 

Bie. ee es se 92. 28 26. 69 91. 32 28.15 90. 31 

a ae ca 92.25 | 26.74 91.29 | 28.20) 90.28 

‘OR ee: oe ee ee 92. 22 26. 79 91. 26 28. 25 90. 24 

Tae ee 3 eee 92. 19 26. 84 91, 22 28. 30 90. 21 

Se ane oe ys A es 92.15 | 26.89 | 91.19] 28.34} 90.18 

a hee he ae eS 92.12 | 26.94 | 91.16 | 28.39) 90.14 

Die Bel. <3 See. eee 92. 09 26. 99 91. 12 28. 44 90. 11 

00) ees ee ee 92.06 | 27.04 | 91.09 | 28.49 | 90.07 

Diss ae, eee) ee 5 Ee 92.03 | 27.09 |} 91.06 | 28.54 90. 04 

OA Nae ee = Se eee ae 92, 00 27.13 91. 02 28, 58 90. 00 

gh) Ee 5 ae See tee 91.97 | 27.18 | 90.99 | 28.63 | 89.97 

Bh ee a A eee oe 91. 93 27.23 90. 96 28. 68 89. 93 

2s Be = RG Ee ee 91. 90 27. 28 90. 92 28.73 89. 90 

5 ae (SS = eR 91.87 27. 33 90. 89 28.77 89. 86 

tit Biel... eee Le 91. 84 27. 38 90. 86 28. 82 89. 83 

Set ee, Be ee ee 91.81 27.43 90. 82 28. 87 89.79 

4. ee 2 Se Se ee 91.77 | 27.48 | 90.79 | 28.92 |) 89.76 

i dee. | ER ee Ee & 91.74 | 27.52 | 90.76 | 28.96} 89.72 

Se 91.71 270¢, 90. 72 29, O1 89. 69 

AG: Bee ee ee 8 Se 91.68 | 27.62} 90.69 | 29.06 | 89.65 

A. TUM 22 on eile, ae 91. 65 27. 67 90. 66 29. 11 89. 61 

Ch ae See 91. 61 27.72 | 90.62 | 29.15 | 89.58 

Oe 3 eh 91.58 Qo 90. 59 29, 20 89, 54 

ae SON. Ee ae 91, 55 Ame Mt 90. 55 29. 25 89. 51 

LS ae See es = Se Re 91, 52 27.86 90. 52 29. 30 89.47 

RG. sc 20 8 es oe a 91. 48 27.91 | 90.48 | 29.34 | 89.44 

HO. Se. ee ee. ae ee 91.45 27.96 | 90.45 | 29.39 | 89.40 

C= O75 So eS 0. 72 OFZ 0. 72 0.23. 0.71 

C= 1-00 - 2a? Be 0. 96 0. 28 0. 95 0. 30 0. 95 

S58 aS oe 1. 20 0. 35 1.19 0. 38 1,19 
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Table 15.—_STADIA REDUCTIONS—HORIZONTAL DISTANCES 
AND ELEVATIONS FROM STADIA READINGS—Continued 

20° 2° 22° 23° 

Minutes fe Eons 
Hor. Diff. Hor. Diff. Hor. Diff. Hor. Diff. 
dist. elev. dist. elev. dist. elev. dist. elev. 

Ue: a? 2 ee 88. 30 32. 14 87.16 33. 46 85, 97 34.73 84.73 35. 97 
1 ; ree eee 88. 26 32.18 87.12 33. 50 85. 93 34.77 84. 69 36. 01 
US: Se See Sees ee 88. 23 32. 23 87, 08 33, 54 85. 89 34, 82 84. 65 36. 05 
he se. + ie ae ot 8 @ 88.19 32.27 87. 04 33. 59 85. 85 34. 86 84, 61 36. 09 
Se ee ae ee ae 88. 15 32. 32 87. 00 33. 63 85. 80 34. 90 84. 57 36.13 

Ces ee ee oe a es Se 88. 11 32. 36 86. 96 33. 67 85. 76 34, 94 84. 52 36. 17 

ees oF ee ge 1 oe 88.08 | 32.41 | 86.92 | 33.72] 85.72] 34.98 | 84.48 36. 21 
Rae hie = SP ee 2 Fae 88. 04 32.45 86. 88 33. 76 85. 68 35, 02 84. 44 36. 25 
a a er eee Bee 88. 00 32.49 86, 84 33. 80 85. 64 35. 07 84, 40 36. 29 
OSE Nei <p eee Se 87.96 32, 54 86. 80 33. 84 85. 60 35, 11 84. 35 36. 33 
eee eee 87.93 | 32.58 | 86.77] 33.89] 85.56} 35.15 | 84.31 36. 37 

ot ae. 4 Oe. SOS 87.89 | 32.63 | 86.73] 33.93] 85.52 | 35.19 | 84.27 36. 41 
te 2S Oe: OF eee 87.85 32. 67 86. 69 33. 97 85, 48 35. 23 84, 23 36. 45 
at eee) ee ee 2 eee 87.81 goals 86. 65 34. 01 85. 44 35. 27 84.18 36. 49 
ee O8e' (ee 2e) Se 87.77 32. 76 86. 61 34. 06 85. 40 a0. 31 84, 14 36. 53 
bt See oe eee a 87. 74 32. 80 86. 57 34.10 85. 36 35, 36 84.10 36, 57 

i ee oe ae 87.70 32.85 86. 53 34. 14 85, 31 35. 40 84. 06 36. 61 
Bo: 2a) ~ + BAe oe SS 87. 66 32. 89 86. 49 34.18 85, 27 35. 44 84. O01 36. 65 
Be ae oe BR ee ee 87. 62 32. 93 86. 45 34. 23 85, 23 35. 48 83. 97 36. 69 
or oe ee ee oe 87.58 32. 98 86. 41 34. 27 85.19 35, 52 83. 93 36. 73 
Gs alee Be oe ee ae Sh -S7g54 33. 02 86. 37 34, 31 85. 15 35. 56 83. 89 36. 77 

i ee eee Dae 87.51 33. 07 86. 33 34. 35 85. 11 35. 60 83. 84 36. 80 
ie Bie ee eee Seo 87.47 33. 11 86. 29 34. 40 85. 07 35. 64 83. 80 36. 84 
fr ae. Spe BP eae 87.43 Sale 86, 25 34. 44 85, 02 35. 68 83. 76 36. 88 
Rat, £8 Ser BY) ee 87. 39 33. 20 86, 21 34. 48 84. 98 35. 72 83, 72 36. 92 
SR pee 8 POS 87. 35 33. 24 86. 17 34. 52 84, 94 35. 76 83, 67 36. 96 

et oe 5 ee ee ee Re 87.31 33. 28 86.13 34. 57 84. 90 35. 80 a 37. 00 
fe eae Fe ee ee ee 87.27 33. 33 86. 09 34. 61 84. 86 35. 85 83. 59 37. 04 
a ee 6 ey ee Re 87. 24 Bd737 86. 05 34. 65 84. 82 35. 89 83. 54 37, 08 
OS See ees Be: 87. 20 33. 41 86. O01 34. 69 84.77 35. 93 83. 50 37. 12 
“Ry See es ees ere 87.16 | 33.46 | 85.97 | 34.73] 84.73 | 35.97 | 83.46 37. 16 

Wh eee. a 2 Se 0. 70 0. 26 0. 70 0. 27 0. 69 0. 29 0. 69 0. 30 

— Tae” 2, ae SS 0. 94 0. 35 0. 93 0. 37 0. 92 0. 38 0. 92 0. 40 

“ee | eee. eS aly, 0. 44 1.16 0. 46 1.15 0. 48 1,15 0. 50 
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Table 15.—STADIA REDUCTIONS—HORIZONTAL DISTANCES 

AND ELEVATIONS FROM STADIA READINGS—Continued 

24° 25° 26° ar" 

Minutes mee a oY, 
Hor. Diff. Hor. Diff. Hor. Diff. Hor. Diff. 

dist. elev. dist. elev. dist. elev dist. elev. 

(re sg eee ee 83. 46 37. 16 82. 14 38. 30 80. 78 39. 40 79. 39 40. 45 

ie AEB en ents ee 83.41 37. 20 82. 09 38. 34 80. 74 39, 44 79. 34 40. 49 

uae ee ee 83. 37 37. 23 82. 05 38. 38 80. 69 39. 47 79. 30 40. 52 

Gece yee ee eee 83. 33 See 82. 01 38. 41 80. 65 39. 51 79. 25 40, 55 

Yap en ae RSE oR Ey 83. 28 37. 31 81.96 38. 45 80. 60 39. 54 79. 20: 40. 59 

LOMAS. se Se ee eee 83, 24 37. 30 81. 92 38. 49 80. 55 39. 58 79.15 40. 62 

1 Phen ee Oe Bn Saget ROE BL 83. 20 37. 39 81. 87 38. 53 80. 51 39. 61 79. 11 40. 66 

ta ees Ae ee ee 83.15 37.43 81.83 38. 56 80. 46 39. 65 79. 06 40. 69 

[Gt Se c.00 2 eed 83. 11 37.47 81.78 38. 60 80. 41 39. 69 79. O1 40.72 

De Bee = Soe bt le 83. 07 37.01 81. 74 38. 64 80. 37 39. 72 78. 96 40. 76 

OE SGA. eto eee. cae 83. 02 37. 54 81. 69 38. 67 80. 32 39. 76 78. 92 40. 79 

DDE Se te Se ae Sea 82. 98 37. 58 81. 65 38. 71 80. 28 39. 79 78. 87 40. 82 

Dar: eae ee a ee 82. 93 37. 62 81. 60 38. 75 80. 23 39. 83 78. 82 40. 86 

Dane, 25> od ee eee oa here 82. 89 37. 66 81. 56 38. 78 80. 18 39, 86 78.77 40. 89 

he eh ta ah ES i 1A 82. 85 37. 70 81.51 38. 82 80. 14 39. 90 78. 73 40. 92 

30 Fe ee cs ee 82. 80 37. 74 81. 47 38. 86 80. 09 39. 93 78. 88 40. 96 

BD! ee >) ee ee ee 82. 76 37.77 81. 42 38. 89 80. 04 39. 97 78. 63 40. 99 

SAIS eet Aes eee 82. 72 37. 81 81. 38 38. 93 80. 00 40. 00 78. 58 41. 02 

Sty eee ee oe oe 82. 67 37.85 81. 33 38. 97 79. 95 40. 04 78, 54 41. 06 

1, ON py a BS Ab ae RE 3 82. 63 37. 89 81. 28 39. 00 79. 90 40. 07 78.49 41.09 

A ee ee ee ee 82. 58 37. 93 81. 24 39, 04 79. 86 40. 11 78. 44 41,12 

ADs (ee ee ee ae a 82. 54 37. 96 81.19 39. 08 79, 81 40, 14 78. 39 41.16 

TU hs ney oR 5 AGRE Si, 82. 49 38. 00 81.15 39. 11 79. 76 41.18 78, 34 41,19 

Ge! 2 eee eee 82.45 38. 04 81.10 39.15 79. 72 40, 21 78. 30 41, 22 

LES, ae IEG 5p MR, Sire 82.41 38. 08 81. 06 39. 18 79, 67 40, 24 78. 25 41. 26 

HO teks oe eee oe ee 82. 36 38. 11 81.01 39, 22 79. 62 40. 28 78. 20 41. 29 

RO Set i Se ees Secon ae 82, 32 38, 15 80. 97 39, 26 79. 58 40. 31 78, 15 41. 32 

SEE ee: 5 cor Sete BRS BU 82. 27 38. 19 80. 92 39. 29 79. 53 40, 35 78. 10 41, 35 

FG ea) lle MEL dan 2 ERD, eR 82. 23 38. 23 80. 87 39. 33 79. 48 40. 38 78. 06 41. 39 

50: bees IS, SP ee ee 82.18 38. 26 80. 83 39. 36 79. 44 40. 42 78. Ol 41, 42 

(i) eh Sead ae, NR ES a 82. 14 38. 30 80. 78 39. 40 79. 39 40. 45 77. 96 41.45 

e072 528. She i oe ee 0. 68 0. 31 0. 68 0. 32 0. 67 0. 33 0. 66 0. 35 

Ca 00. 5 ree eee 0. 91 0.41 0. 90 0.43 0. 89 0.45 0. 89 0. 46 

C1 25 a ee ee ee 1,14 0. 52 1.13 0. 54 1,12 0. 56 lil 0. 58 
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Table 15.—_STADIA REDUCTIONS—HORIZONTAL DISTANCES 
AND ELEVATIONS FROM STADIA READINGS—Continued 

28 29° 30° 

Minutes 
Hor. Diff. Hor. Diff. Hor. Diff. 
dist. elev. dist. elev. dist. elev. 

era Bea Pedacy 6%, sete, tue eetetnds 77. 96 41.45 76. 50 42. 40 75. 00 43, 30 
OP Bod See ete SPIN aS foc 77.91 41.48 76. 45 42,43 74, 95 43. 33 
eh gel. pet LS Pe tee: eee 77. 86 41. 52 76. 40 42, 46 74. 90 43. 36 
phe Bod Oe Me seo eek ees 77.81 41. 55 76. 35 42.49 74, 85 43. 39 
ee es eae Giant 41. 58 76. 30 42, 53 74. 80 43. 42 
Ue EO” Se eal Zien SVC eee ores diede 41.61 76. 25 42. 56 74, 75 43.45 

2 Geter a LED. a eee alee Sia Aa 77. 67 41. 65 76. 20 42. 59 74.70 43.47 
ORS See sal cas eee 77, G2 41. 68 76. 15 42. 62 74, 65 43. 50 
Shep MES Bees yore. 2 Fiat 41.71 76.10 42. 65 74. 60 43.53 
ON See Eee Sia ie alee 77. 52 41.74 76. 05 42. 68 74, 55 43. 56 
ee ea 77.48 41.77 76. 00 42.71 74,49 43. 59 

ale Se Sse ee 77.42 41.81 75. 95 42.74 74, 44 43. 62 
Ly SES ee SR Sees 77, 38 41, 84 75. 90 42.77 74, 39 43. 65 
ee eee Re ee bee 77. 33 41. 87 75. 85 42. 80 74, 34 43. 67 
OLS Se See aera ave 77. 28 41.90 75. 80 42.83 74, 29 43. 70 
SR ae See, ae ee aero 77. 23 41.93 75. 75 42. 86 74, 24 43.73 

TAL RERSINET. Lee. Sse es Sonera 77.18 41.97 75. 70 42.89 74,19 43. 76 
Eg RE ae len Oa (eae 77.13 42. 00 75. 65 42, 92 74,14 43. 79 
Tengen el aint eerie Sa eraes 77. 09 42. 03 75. 60 42, 95 74, 09 43. 82 
ee Set ee re eee 77. 04 42. 06 75. 55 42. 98 74, 04 43. 84 
DL isin ie tt ge aie ee ee 76. 99 42. 09 75. 50 43. 01 73, 99 43, 87 

gt ee ee oe eee, eee 76. 94 42.12 75. 45 43. 04 73. 93 43. 90 
he Se Cee ee. oy a oe 76. 89 42,15 75. 40 43. 07 73. 88 43. 93 
TETSESS etl 4h ebeiee een See 76. 84 42.19 75. 35 43.10 73. 83 43. 95 
Suet alee 5 A 08 See ee 76. 79 42, 22 75. 30 43.13 73.78 43. 98 
“RGN 2 Ace en ee 76. 74 42. 25 75, 25 43.16 73.73 44,01 

Ore ee es a 76. 69 42, 28 75, 20 43.18 73. 68 44, 04 
iS See ee ie ee ee 76. 64 42. 31 75,15 43.21 73. 63 44,07 
Se een gee ee ees 76. 59 42, 34 75. 10 43. 24 73. 58 44,09 
Se) ve ae ae aeons ey oe ee 76. 55 42. 37 75. 05 43. 27 73, 52 44.12 
oar, Satter ely naman hdd Sn 76. 50 42. 40 75. 00 43. 30 73.47 44,15 

Be ho he ee fa 0. 66 0. 36 0. 65 0. 37 0. 65 0. 38 

I oe ET Eee e 0. 88 0. 48 0. 87 0. 49 0. 86 0. 51 

eR re Se Se er ee 1.10 0. 60 1. 09 0. 62 1, 08 0. 64 
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ABNEY LEVEL—BUBBLE ADJUSTMENT 

Select two trees or other objects about 100 feet apart on nearly level ground, as X and Y in 

figure. Set a mark a at X; then move to Y. Set the index arm of the Abney at 0 and sight a 

from Y:movethe Abney up and down at Y until some point } is found which apparently is on 

a level line through a. Mark point b. 
Now move to X and sight b. Move the Abney up and down at X until some point c is 

found which apparently is on a level line through b. Mark point c. Set a point d midway 

between a and c. Line db is level. Adjust the level bubble until (with the index arm reading 

zero) the bubble will show level when the instrument is sighted from d to b. 

Asa final test, read up and down between two definite objects on a steep slope (30 to 45 per - 

cent). If both readings are identical, the insturment is in good adjustment. 

= 

FIGURE 8 
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LAYING OFF A RIGHT ANGLE WITH 100-FOOT TAPE 

Zero end 100 ft. end 

of tape ie tape 

a SG b 

FIGURE 9 

station points to check the alinement. 
(b) Secure the zero end of the tape at a, and the ‘‘100”’ end of the tape at b. 
(c) Holding the two free sections, proceed to the point where the section from a reads 40’ 

and the section from 6 reads 50’. This point lies on the perpendicular to line ab at a. 

(a) Lay off distance ab, placing pins at both ends. An observer should sight between two 

NoTE: At point c, cross one section of the tape over the other to avoid creasing it. 
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VERTICAL CURVES 

FIGURE 10 

Gi:—G;=Algebraic difference of tangent grades. It is the difference between grades with 

like signs or the sum of grades with unlike signs. 

y and M are in feet, L and 1 are in stations, and G is in percent. 

M=(Gi—G2) L/8 
y/M=2/(L/2)2 

y = MI2+ (L/2)?=(Gi— Ga) 12/2L=cl2, where c=(Gi— G2) /2L 

Slide Rule Computations, y = Mi2+ (L/2)?: 

1. Set indicator on A scale at M value. 

2. Under indicator set L/2 value on C scale. 

3. Move indicator to J value on C scale. 

4. Under indicator read y value on A scale. 

Example No. 1: Gi=+5.2%, Go=—1.2%, L=500’, and 1=147' 

M=[+5.2—(—1.2)] 5/8= (6.4) (0.625) =4.00’ 

y = (4.00) (1.47)2/(2.5)2=1.38" 

Calculator Computation Using Table of Squares, y=cl?: 

1. Compute the value of c=(Gi—G:)/2L. 

2. Set the value of c in the calculator as a constant multiplier. 

3. Find the value of 7? and multiply by c, giving the value of y. 

Example No. 2: Gi=+5.2%, Gy=—1.2%, L=500', and 1=147' 

c=[+5.2—(—1.2)]/(2) (5) =6.4/10=0.64 

y = (1.47)? (0.64) = (2.1609) (0.64) =1.383’ =1.38’ 



Table 16—PHOTOGRAMMETRIC SCALES 

Scale Miles per Feet per 
inch inch 

Pemba! St” ee eon es Foe ae ee A 5 cen te 0. 095 500 
RE Ee ies” ae . 189 1,000 
EE AAR" ARPS Wig whe Dey Dede eee cen Mee Le, sean . 250 1, 320 
ESS SARE RL SAE ES SRY Sh nah ee . 316 1, 667 
ON SSS TS Re Ae Cee eee eR Re . 500 2, 640 
EE SE SE Sa a BS Ce eee . 631 3, 333 
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OBSERVATION OF POLARIS AT AN HOUR ANGLE 

The sample observation (fig. 11A) assumes the star can be seen by the naked eye and that 

the required accuracy ‘is only needed to the nearest minute of angle. Higher order accuracy 

may be obtained by refining the functional values and using a precise instrument. 

Explanation of sample observation (see also figs. 11B and 12): 

Tables needed 
(a) “Ephemeris of the Sun, Polaris and Other Selected Stars.’’ (This pamphlet is 

published each year by the Bureau of Land Management; also most instrument manufac- 

turers ares * pocket “Ephemeris’”’ each year which includes tables of azimuth for hour 

angles. 
‘ (b) Correction tables for longitude (‘Table 17, Corrections for Sidereal Conversions’’). 

Strep I: a. Determine latitude and longitude by scaling from U.S.G.S. topographic or 

Forest map. 
b. Determine correctness of watch time with standard time by radio signal or other 

accurate reference. 
c. Obtain declination of Polaris from the ‘‘Ephemeris”’ for the date of the observation. 

(“Table of Polaris for the Meridian of Greenwich,” civil date and mean time). 

SrEep II: a. Observe star with telescope in direct, reverse, reverse, and direct positions. 

». Record time at instant star intersects vertical crosshair. 
c. Read horizontal angle, noting direction turned from reference point to star. 
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POLARIS OBSERVATION 
Observation py J: WAHL pate é b 

Stotion "WORTH" _ ec! Poloris_ 89° OF “OP % 

Lotitude 29. FY" C6 Ny ee 
pe Romp eed ic PEK Meh ee Watch mae Time_L 44 

sum} | 639/45 | 593°S 2?" 30” 
Meo! | 7 39.5Y | 43°29%22" 

eu ielond ee ee 

LMT of UC EI i RELY A 

LMT of ea ee 

HA Polaris , 3, 26-7 2 

vv Inter, Go 52.0 

ia ote 999 
Siete: ae 
eye a be Fe "29.4 ; . 

Sa eee ea sie eae Reet ingene tata Soca 

FIGURE 114 
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d. Obtain mean values for watch time and horizontal angle. 

STEP III: Determine local mean time of obervation by correcting the mean watch time 

of the observation according to the watch error (if any) and by using the table for ‘‘Con- 

version of Arc to Time” in the ‘‘ Ephemeris” arrive at the local mean time of the observation. 

Not#: If watch is slow of standard time, difference is to be added; if watch is fast, difference 

is to be subtracted from mean watch time. In the sample, observation mountain standard 

time is based upon 105° W. longitude whereas the longitude of the station is 108°25/46” W. 

The difference of 3°25’46” in arc is equal to 13’43” in time and is subtracted from corrected 

watch time to obtain L.M.T. If the station were east of the controlling meridian this dif- 

ference would be added. 
Step IV: a. From the ‘‘ Ephemeris”’ obtain the time of upper culmination at Greenwich 

ineridian and subtract a correction of 1.3 minutes to obtain L.M.T. of U.C. This correction 

factor varies with longitude, being a proportionate part of the difference (about 3 minutes, 

56 seconds per day) between sidereal and mean time. The star day is 3™56* shorter than the 

solar day (fig. 11B). 

ULC. 12 LMT of Obs. 

STAR AT 23h 56m Oh 26.1m P.M. 

H.A. 3h 26.5m 

9 3 

U.C. L.M.T. 

Sh 59.6m A.M. 

L.C. 11h 58m 
6 

FIGURE 11B 

b. The difference between L.M.T. of U.C. and L.M.T. of the observation is the “Hour 

Angle” of Polaris. If the computed H.A. is less than 11558™ the star is west of meridian; if 

greater than 11558™ star is east of meridian. In the latter case subtract the H.A. obtained 

from 23456, since “‘E phemeris’’ tabulations do not read beyond H.A. of 11558™. Ifthe H.A. 

obtained is greater than 11558™ (star east of meridian) then the time for U.C. for the day 

after the observation must be used. Also, remember that the orbit of Polaris is counterclock- 

wise. 
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STEP V: Using the latitude of the station and the H.A. of Polaris interpolate from the 
table of ‘‘Azimuth of Polaris at All Hour Angles” in the ‘‘Ephemeris”’ for the azimuth of the 
star. 

STEP VI: Based upon the star’s declination apply the correction-to-azimuth factor by 
interpolating from ‘‘Correction to Azimuth” table in the ‘‘Ephemeris.’’ Apply the resultant 
true azimuth to the mean horizontal angle to obtain bearing of reference line. (fig. 12) 

0° 52.3’ 

TRUE MERIDIAN 
143° 29.4’ 

SURVEYED LINE 

TRANSIT STATION “NORTH” 

FIGURE 12 

Norte: Hour angle observations of Polaris may be taken in daylight if the atmosphere is 
tee In this case the star cannot be seen with the naked eye, but the star may be located as 
ollows: 

(1) Carefully focus telescope on infinity. 
(2) Estimate anticipated time of observation. 
(3) Determine approximate bearing of reference line as nearly as possible. 
(4) Determine H.A. of star as shown in sample observation. 
(5) Using approximate H.A. found in (4) interpolate for the azimuth of Polaris and 

determine location of star in its orbit (east or west of meridian). 
(6) To determine the vertical angle to be used: To the latitude of the station apply the 

adjustment to the elevation of the pole which is obtained by interpolating in the 
proper ‘““Ephemeris” table. This table shows subtractive factors when the star is 
above the pole and additive factors when the star is below the pole. These signs are used 
when the vertical angle is known. In our case the vertical angle is unknown, and the 
signs of these factors are to be reversed. Thus, to the latitude of the station we add 
or subtract the adjustment to the pole,and add the refraction in zenith distance, also 
found in the ‘‘Ephemeris.’’ Now, all the data needed to locate the star is known. After 
the star is located begin the observing program shown in fig.11A. A black cloth around 
the telescope eyepiece is usually of help in seeing the star in daylight. 
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OBSERVATION OF POLARIS AT ELONGATION 

(EXAMPLE.—Date, April 24, 1967; latitude, 46°32’ N.; longitude, 110°36’ W. Latitude and 
longitude derived from 14-inch Forest map by interpolation) 

Mean time of eastern elongation at Greenwich, April 24, 1967........___.-__- 5b55.9™ a.m. 
Correction (subtractive) for longitude 110°36’ from table of Si- 

Geéredl: CONWEPSIONS a2 220.42! 9 Os deen. AS Ge Be eee eee ek 1.2m 

Time of eastern elongation, corrected for longitude, April 
71S hey Pat ea peal Meme Ney pee epary meme en Mt ee RN EES, Phe. 5554.7™ a.m. 

Correction to time of elongation, latitude 46°32’ N. (additive)______._------- 0.8m 

Local mean time of eastern elongation, April 24, 1967_______---_------ 5555.5™ a.m. 
Longitudeof, observation 2252-2 24.0 ee, See ee 110°36’ W. 
Longitude of Mountain (watch) time: 2-0 -s2 520 2 222s) ee 105°0’ W. 

Ditterence 1m ioneitide ss. sae ee ee 5°36’ 
Relation of longitude to time, multiply by 4_______-_----------- 4’ 

IDierence dn timeseeese 2. eas se eee ee eee 22m24s— 22.4m 
Local. mean: time ofeastern ‘elongation... Saas ae ee 5555.5™ a.m. 
Watch is fast-of local mean time su. (5.2. .- 222 eae U- eS Ee ee eek ain. +22.4m 

Local-wateh timevor obser Vallons +. = Sebee Se ee eee 6517.9™ a.m. 
Interpolating in Ephemeris for latitude 46°32’ N. and declination +89°06'45.65’’ =1°16.65’ 

equals N. 1°17’ E. azimuth of Polaris. 
For true meridian, therefore, lay off to left if eastern elongation and to right if western 

elongation. 

Table 17.—CORRECTIONS FOR SIDEREAL CONVERSIONS 

Longitude 

| 0° 00’ | 230" | 5° 00’ 380! | 107700" | 12ee su | 15° 00’ 

Minutes 

Long. Hours 0 10 20 30 40 50 60 

? m s mas m s ms TS m s m s 
0 0 0 00 0 02 0 03 0 05 0 07 0 08 0 10 

15 1 0 10 Orit O- 13 GOL 0 16 0 18 0 20 
30 2 0 20 0 21 O23 O525 0 26 0 28 0 30 
45 3 0 30 0 31 0 33 0 34 0 36 0 38 0 39 
60 4 0 39 0 41 0 43 0 44 0 46 0 48 0 49 

75 5 0 49 0 51 Q 63 0 54 0 56 0 174 0 59 
90 6 0 59 y 02 dee 1, C4 1 06 1 07 1 09 

105 i 1 09 Ltt i rea 1 14 1.15 5 fees Wi 1 19 
120 8 1. 19 Mead, D2? 1 24 (ips j ome 7 F 29 

135, 9 1 29 lems {0 1 a2 1 34 flips jewel 1 33 
150 10 1. 38 1 40 1 42 1 48 1 45 A Wa f* 1 48 
165 11 1 48 1 50 L 52 Toa 1 58 1 56 t 68 
180 12 1 58 2 00 PBA 2 03 2 05 2 06 2 08 

Sidereal into mean solar time: To be subtracted from a side real time interval: 

Argument, hours and minutes of sidereal interval. 
Mean solar into sidereal time: ‘To be added to a mean time interval: 

Argument, hours and minutes of mean time interval. 
For any stellar observation: Amount to be subtracted from the Greenwich mean time of 

transit or elongation to obtain local mean time: Argument, 
longitude west from Greenwich; add for longitudes east 
from Greenwich. 
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MERIDIAN BY SOLAR OBSERVATION 

_ SinD _ _(pan 5 Tan H) A=Sun’s Azimuth 
Cos L Cos H D=Declination 

HAH=Altitude corrected for refraction 
L=Latitude 

Set 1, Direct Set 2, Reversed Set 8, Direct Set 4, Reversed 

‘Cos A= 

Time Time Time Time 

Time Time Time Time 

—— ——— os 

| 1 

Hor.<s | Vert.<s|Hor.<s Vetticsltfie.<cs Vert.<s|Hor.<s| Vert.<s 

mr hveadings.- . 5. .-.25. 

2. Readings area Ie | | 
fl | ce | a ee 

i | ee | | oo 

—  ————  ——_ eee 

— | | | | | 

| — J ef | 

SS —— | 

—_——— 

——— ee | 

ae | | | | | | | 

Note.—When sum of terms is positive .4 is angle between sun and N point, when sum is 
negative A refers to S point. 
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OF 

TRIGONOMETRIC 

FUNCTIONS 

Radius AF 

Sine A 

Cosine A 

TangentA 

CotangentA 

SecantA 

Cosecant A 

1 

= sin2 A + cos? A = sin AcosecA 

cos AsecA = tan AcotA 

= cosA tan A = V 1—cos2 A = BC 

sin A cot A = V 1—sin2A =AC 

sin A secA 

cos A cosec A 

COURTESY OF AISC, INC. 

FIGURE 13 
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8NSssseseesssSsSsSSS9n9nanan@93MSaSS 

RIGHT ANGLED 

TRIANGLES 
a2 = c2 — b2 

b2 

c2 

c2 — a2 

a2 + b2 

Required 
Known 

A B a b ic Area 

a b ab = — = — 2 2 ecucil a,b tan A b tan B Va +b 9 

a,c sin A ae hoe as = Vv c2— a2 a Vc2— a2 c c ———_— 
2 

2 
A,a 90° — A acotA ~ see 

sin A 2 

2 A, b 90° — A b tan A b LM = 
cos A 2 

eo 
A,c 90° — A csinA c cos A osmea 

COURTESY OF AISC, INC. 

FIGURE 14 
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OBLIQUE ANGLED 
TRIANGLES gems teehehadee 

2 

on (s —‘a) (s —_b) (s —c) 
Ss 

. e Required 
Known | 

A | B Cc b 

1 1 
a,b,c |tan-=A= tan, B= tan, C= 

K K K 

Ss—a s—b s—c 

ae asinB 
a, A, B 180°—(A+B) ee 

a,b, A Hp ered 
a 

asin C 
a, b, C bt AY 5 Nea oat pany 9: 

FIGURE 15 

a2 b2 +c2—2bccosA 

b2 = a2 +c2 —2accosB 

c2 = a2 + b2— 2 abcosC 

c Area 

V s (s—a) (s-b) (s-c) 

asinC 

sinA 

bsin C 

sin B 

V a2+b2—2abcosC ab sin’ 

COURTESY OF AISC, INC. 
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Table 18.—NATURAL SINES AND COSINES 

_——_— | ————q—| § qe | —§— |__| _ fs 
—————— | | 

. 01745 

Sin 

1.0000) 0.01745) 0.99985) 0.03490} 0.99939] 0. 05234/0. 99863/0. 06976 69 
59 
58 

Bs 
03635 55 

54 
53 
52 
51 

03781 50 

49 
48 
47 
46 

03926 45 

44 
43 

04013 42 

4} 
04071 40 

39 
38 
37 
36 

04217 35 
34 
33 
32 
31 

04362 30 
29 
28 
27 
26 

04507 25 
536 24 

23 
22 
21 

04653 20 
19 
18 
17 
16 

04798 15 
827 14 
856 13 
885 12 
914 11 

04943 10 
972 9 

05001 8 
030 7 

059 6 
088 5 
117 4 
146 3 
175 2 
205 1 

. 05234 0 

Cos. 
7 

49 



Table 18.—NATURAL SINES AND COSINES—Continued 

M e ., a 8° 9 
<P“ Sin, Cos. Sin. Cos. Sin. Cos. Sin. Cos. Sin. Cos. 

0 | 0.08716) 0.99619) 0.10453) 0.99452) 0.12187 0. 99255) 0. 13917\0. 99027/0. 15643 |0. 98769 

1 745 617 482 449 216 258 946 023 672 764 

a 774 614 511 446 245 248 975 019 701 760 

3 803 612 540 443 274 244| .14004 015 730 755 

4 831 609 569 440 302 240 033 oll 758 751 

5 08860 99607 10597| .99437| .12331) .99237| .14061) .99006 . 15787) . 98746 

6 889 604 626 434 360 233 090 002 816 741 

7 918 602 655 431 389 230 119} . 98998 845 tae 

8 947 599 684 428 418 226 148 994 873 732 

9 976 596 713 424 447 222 177 990 902 728 

10 09005 99594 10742) .99421| .12476| .99219| .14205| .98986 . 15931) . 98723 

11 034 591 771 418 504 215 234 982 959 718 

12 063 588 800 415 533 211 263 978 988 714 

13 092 586 829 412 562 208 292 973| .16017 709 

14 121 583 858 409 591 204 320 969 046 704 

15 09150 99580| .10887| .99406| .12620) .99200| .14349 . 98965} . 16074) . 98700 

16 179 578 916 402 649 197 378 961 103 695 

17 208 575 945 399 678 193 407 957 132 690 

18 237 572 973 396 706 189 436 953 160 686 

19 266 570 11002 393 (es 186 464 948 189 681 

20 09295 99567 11031) .99390| .12764| .99182| .14493) .98944 . 16218] . 98676 

21 324 564 060 386 793 178 622 940 246 671 

22 353 562 089 383 822 175 bot 936 275 667 

23 382 559 118 380 851 171 580 931 304 662 

24 411 556 147 Sit 880 167 608 927 333 657 

25 09440 99553 11176| .99374| .12908) .99163} .14637) . 98923 . 16361) . 98652 

26 469 551 205 370 937 160 666 919 390 648 

Pf 498 548 234 367 966 156 695 914 419 643 

28 527 545 263 364 995 152 723 910 447 638 

29 556 542 291 360} . 13024 148 752 906 476 633 

30 09585 99540 11320 99357| .13053| .99144| .14781) .98902| .16505) . 98629 

3l 614 537 349 354 081 14] 810 897 533 624 

32 642 534 378 351 110 137 838 893 562 619 

33 671 531 407 347 139 133 867 889 591 614 

34 700 528 436 344 168 129 896 884 620 609 

35 09729 99526 11465 99341; .13197) .99125| .14925|] .98880) .16648| . 98604 

36 758 523 494 337 226 122 954 876 677 600 

37 787 520 523 334 254 118 982 871 706 595 

38 816 517 552 331 283 114] .15011 867 734 590 

39 845 514 580 327 312 110 040 863 763 585 

40 09874 99511 11609 99324 13341] .99106) .15069} .98858| . 16792) . 98580 

41 903 508 638 320 370 102 097 854 820 575 

42 932 506 667 317 399 098 126 849 849 570 

43 961 503 696 314 427 094 155 845 878 565 

44 990 500 725 310 456 091 184 841 906 561 

45 10019 99497 11754 99307 13485 99087! .15212| .98836] . 16935) . 98556 

46 048 494 783 303 514 083 241 832 964 551 

47 077 491 812 300 543 079 270 827 992 546 

48 106 488 840 297 572 075 299 823) .17021 541 

49 135 485 869 293 600 071 327 818 050 536 

50 10164 99482 11898 99290 13629 99067| .15356| .98814| .17078| .98531 

51 192 479 927 286 658 063 385 809 107 526 

52 221 476 956 283 687 059 414 805 136 ook 

53 250 473 985 279 716 055 442 800 164 516 

54 279 470 12014 276 744 051 471 796 193 511 

55 10308 99467 12043 99272 13773 99047| .15500| .98791| .17222) .98506 

56 337 464 071 269 802 043 529 787 250 501 

57 366 461 100 265 831 039 557 782 279 496 

58 395 458 129 262 860 035 586 778 308 491 

59 424 455 158 258 889 031 615 773 336 486 

60 .10453) .99452| .12187| .99255) .13917| .99027 . 15643) .98769| . 17365) . 98481 

Cos. Sin Cos Sin Cos Sin. Cos. Sin Cos. Sin 

84° 83° 82° 81° 80° 

S mi ho Wm OI “100 © 
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Table 18.—NATURAL SINES AND COSINES—Continued 

10° 11° 

Sin. Cos. Sin. Cos. 

0. 17365) 0.98481} 0.19081) 0.98163 
393 476 109 157 
422 471 138 152 
451 466 167 146 
479 461 195 140 

17508} .98455| .19224) .98135 
537 450 252 129 
565 445 281 124 
594 440 309 118 
623 435 338 112 

17651| .98430| .19366| . 98107 
680 425 395 101 
708 420 423 096 
737 414 452 090 
766 409 481 084 

17794} .98404| .19509| .98079 
823 399 538 073 
852 394 566 067 
880 389 595 061 
909 383 623 056 

17937} . 98387 19652} .98050 
966 373 680 044 
995 368 709 039 

18023 362 737 033 
052 357 766 027 

18081} .98352 19794} .98021 
109 347 823 016 
138 341 851 010 
166 336 880 004 
195 331 098} .97998 

18224] .98325|} .19937| .97992 
252 320 965 987 
281 315 994 981 
309 310} . 20022 975 
338 304 051 969 

. 18367} .98299) . 20079 97963 
395 294 108 958 
424 288 136 952 
452 283 165 946 
481 Jair 193 940 

18509} .98272) .20222|} .97934 
538 267 250 928 
567 261 279 922 
595 256 307 916 
624 250 336 910 

18652} .98245| .20364| .97905 
681 240 393 899 
710 234 421 893 
738 229 450 887 
767 223 478 881 

18795) .98218} .20507| .97875 
824 212 535 869 
852 207 563 863 
881 201 592 857 
910 196 620 851 

18938} .98190| .20649| .97845 
967 185 677 839 
995 179 706 833 

. 19024 174 734 827 
052 168 763 821 

.19081} .98163} .20791) .97815 

Cos Sin. Cos. Sin 
79° 78° 

12° 13° 14° 

Sin. Cos. Sin. Cos. Sin. Cos. 

0. 20791} 0.97815] 0. 22495|0. 97437|0. 24192)0. 97030 
820 809 523 430 220 023 
848 803 552 424 249 015 
877 797 580 417 277 008 
905 791 608 411 305 001 

. 20933} .97784| .22637| .97404) . 24333) .96994 
962 778 665 398 362 987 
990 772 693 391 390 980 

. 21019 766 722 384 418 973 
047 760 750 378 446 966 

21076| .97754| .22778| .97371| .24474| .96959 
104 748 807 365 503 952 
132 742 835 358 531 945 
161 735 863 351 559 937 
189 729 892 345 587 930 

21218) .97723} .22920) .97338| .24615| . 96923 
246 717 948 331 644 916 
275 711 977 325 672 909 
303 705| . 23005 318 700 902 
331 698 033 311 728 894 

21360| .97692| .23062| .97304) . 24756) . 96887 
388 686 090 298 784 880 
417 680 118 291 813 873 
445 673 146 284 841 866 
474 667 175 278 869 858 

21502} .97661| .23203) .97271| . 24897) .96851 
530 655 231 264 925 844 
559 648 260 257 954 837 
587 642 288 251 982 829 
616 636 316 244| . 25010 822 

21644} .97630| .23345) .97237| .25038) .96815 
672 623 373 230 066 807 
701 617 401 223 094 800 
729 611 429 217 122 793 
758 604 458 210 151 786 

21786| .97598| .23486) .97203] .25179| .96778 
814 592 514 196 207 771 
843 585 542 189 235 764 
871 579) 571 182 263 756 
899 . 573 599 176 291 749 

21928} .97566| .23627| .97169] .25320| .96742 
956 560 656 162 348 734 
985 553 684 155 376 727 

22013 547 712 148 404 719 
041 541 740 141 432 aie 

22070| .97534| .23769) .97134| .25460} . 96705 
098 528 797 127 488 697 
126 521 825 120 516 690 
155 515 853 113 545 682 
183 508 882 106 573 675 

22212} .97502) . 23910) .97100] . 25601) . 96667 
240 496 938 093 629 660 
268 489 966 086 657 653 
297 483 995 079 685 645 
325 476| .24023 072 713 638 

. 22353) .97470| .24051) .97065| . 25741) . 96630 
382 463 079 058 769 623 
410 457 108 051 798 615 
438 450 136 044 826 608 
467 444 164 037 854 600 

. 22495) .97437| .24192]} .97030} . 25882) .96593 

Cos. Sin Cos Sin Cos. Sin 
vi fa 76° 75° 

dl 

Sete w es COIN “100 © 
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Table 18.—NATURAL SINES AND COSINES—Continued 

M 15° 16° Le 18° 19° 

Ho NLT Cos. Sin. Cos. Sin. Cos. Sin. Cos. Sin. Cos. 

0 | 0. 25882) 0.96593! 0.27564) 0.96126] 0. 29237] 0.95630} 0. 30902)0. 95106)0. 32557/0. 94552) 60 
1 910 585 592 118 265 622 929 097 584 542] 59 
2 938 578 620 110 293 613 957 088 612 533} 58 
3 966 570 648 102 321 605 985 079 639 523) 57 
4 994 562 676 094 348 596} .31012 070 667 514) 56 
5 . 26022! .96555) .27704| .96086} .29376) .95588) .31040| .95061) .32694) .94504) 55 
6 050 547 731 078 404 579 068 052 722 495| 54 
7 079 540 759 070 432 571 095 043 749 485; 53 
8 107 532 787 062 460 562 123 033 vara 476} 52 
9 135 524 815 054 487 554 151 024 804 466} 51 

10 .26163| .96517| .27843} .96046| .29515| .95545) . 31178] .95015| .32832| .94457|; 50 
11 191 509 871 037 543 536 206 006 859 447| 49 
12 219 502 899 029 571 528 233} . 94997 887 438} 48 
13 247 494 927 021 599 519 261 988 914 428| 47 
14 275 486 955 013 626 511 289 979 942 418) 46 
15 . 26303! .96479| .27983) .96005| .29654| .95502) .31316| .94970| .32969) .94409| 45 
16 331 471 28011} . 95997 682 493 344 961 997 399| 44 
17 359 463 039 989 710 485 372 952) . 33024 390} 43 
18 387 456 067 981 737 476 399 943 051 380| 42 
19 415 448 095 972 765 467 427 933 079 370| 41 
20 . 26443} .96440| .28123) .95964| .29793| .95459) .31454) .94924) . 33106) .94361; 40 
21 471 433 150 956 821 450 482 915 134 351| 39 
22 500 425 178 948 849 441 510 906 161 342| 38 
23 528 417 206 940 876 433 537 897 189 B84 aif 
24 556 410 234 931 904 424 565 888 216 322} 36 
25 . 26584) .96402| .28262) .95923} .29932} .95415) .31593) .94878) . 33244) .94313|} 35 
26 612 394 290 915 960 407 620 869 Papa 303} 34 
27 640 386 318 907 987 398 648 860 298 293} 33 
28 668 379 346 898} .30015 389 675 851 326 284] 32 
29 696 371 374 890 043 380 703 842 353 274| 31 
30 . 26724| .96363} . 28402) . 95882 30071 95372} .31730| . 94832) .33381| .94264) 30 
31 752 355 429 874 098 363 758 823 408 254| 29 
32 780 347 457 865 126 354 786 814 436 245| 28 
33 808 340 485 857 154 345 813 805 463 235| 27 
34 836 332 513 849 182 337 841 795 490 225| 26 
35 . 26864) .96324| .28541; .95841 30209) .95328) .31868) .94786] . 33518] .94215| 25 
36 892 316 569 832 237 319 896 777 545 206} 24 
37 920 308 597 824 265 310 923 768 573 196} 23 
38 948 301 625 816 292 301 951 758 600 186} 22 
39 976 293 652 807 320 293 979 749 627 176} 21 
40 . 27004} .96285| .28680) .95799 30348} .95284| .32006| .94740]. 33655) .94167) 20 
41 032 277 708 791 376 275 034 730 682 157| 19 
42 060 269 736 782 403 266 061 Al 710 147) 18 
43 088 261 764 774 431\. 257 089 712 737 137) 17 
44 116 253 792 766 459 248 116 702 764 127; 16 
45 . 27144) .96246| .28820) .95757| .30486) .95240) .32144) .94693) . 33792) .94118) 15 
46 172 238 847 749 514 231 171 684 819 108| 14 
47 200 230 875 740 542 222 199 674 846 098} 13 
48 228 222 903 732 570 Fel 227 665 874 088; 12 
49 256 214 931 724 597 204 254 656 901 078} 11 
50 . 27284| .96206 28959} .95715 30625 95195| .32282) .94646] .33929) .94068! 10 
51 312 198 987 707 653 186 309 637 956 058; 9 
52 340 190} .29015 698 680 177 337 627 983 049} 8 
53 368 182 042 690 708 168 364 618} . 34011 039} + =7 
54 396 174 070 681 736 159 392 609 038 029 6 
55 . 27424} .96166} .29098| .95673) .30763) .95150} .32419) .94599| . 34065] . 94019 5 
56 452 158 126 664 791 142 447 590 093 4 
57 480 150 154 656 819 133 474 580 120) . 93999 3 
58 508 142 182 647 846 124 502 571 147 898 vA 
59 536 - 134 209 639 674, , 115 529 561 175 979 1 
60 . 27564) .96126) .29237| .95630; .30902) .95106| .32557| .94552) . 34202) . 93969 0 

Cos. Sin. Cos Sin. Cos Sin. Cos. Sin. Cos. Sin M 
74° Wa" (oe ai- 70° z 
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Table 18—NATURAL SINES AND COSINES—Continued 

M 20° 217 yA ys 24° 

*| Sine Cos. Sin. Cos Sin Cos Sin Cos Sin Cos 

0 | 0.34202! 0.93969! 0.35837) 0.93358] 0.37461) 0.92718] 0. 39073/0. 92050/0. 40674|0.91355| 60 
1 229 959 864 348 488 707 100 039 700 343} 59 
2 257 949 891 337 515 697 127 028 727 331} 58 
3 284 939 918 327 542 686 153 016 753 319] 57 
4 311 929 945 316 569 675 180 005 780 307} 56 
5 | .34839) .93919| .35973|} .93306} .37595| .92664) .39207| .91994) . 40806} .91295| 55 
6 366 909| .36000 295 622 653 234 982 833 283} 54 
| 393 899 027 285 649 642 260 971 860 272| 53 
8 421 889 054 274 676 631 287 959 886 260} 52 
9 448 879 081 264 703 620 314 948 913 248) 51 

10 34475| .93869) .36108) .93253| .37730] .92609|} .39341] .91936) . 40939} .91236} 50 
11 503 859 135 243 757 598 367 925 966 224) 49 
12 530 849 162 232 784 587 394 914 992 212| 48 
13 557 839 190 222 811 576 421 902] . 41019 200| 47 
14 584 829 217 211 838 565 448 891 045 188} 46 
15 34612} .93819| .36244) .93201] .37865) .92554) .39474] .91879| .41072) .91176| 45 
16 639 809 271 190 892 543 501 863 098 164| 44 
17 666 799 298 180 919 532 528 856 125 152| 43 
18 694 789 325 169 946 §21 555 845 151 140) 42 
19 2 779 352 159 973 510 581 833 178 128) 41 
20 34748] .93769| .36379| .93148] .37999) .92499) .39608) .91822] . 41204] .91116) 40 
21 775 759 406 137| .38026 488 635 810 231 104) 39 
22 803 748 434 127 053 477 661 799 257 092} 38 
23 830 738 461 116 080 466 683 787 284 080} 37 
24 857 728 488 106 107 455 715 775 310 068] 36 
25 .34884| .93718| .36515) .93095} .38134) .92444! .39741| .91764] . 41337] .91056) 35 
26 912 708 542 084 161 432 768 752 363 044| 34 
27 939 698 569 074 188 421 795 741 390 032} 33 
28 966 688 596 063 215 410 822 729 416 020} 32 
29 993 677 623 052 241 399 848 718 443 008} 31 
30 35021 93667| .36650} .93042| .38268] .92388] .39875| .91706) . 41469] .90996} 30 
31 048 657 677 031 295 377 902 694 496 984| 29 
32 075 647 704 020 322 366 928 683 522 972} 28 
33 102 637 731 010 349 355 955 671 549 960} 27 
34 130 626 758! .92999 376 343 982 660 575 948] 26 
35 35157| .93616| .36785| .92988) .38403} .92332) .40008) .91648] . 41602) .90936} 25 
36 184 606 812 978 430 321 035 636 628 924} 24 
37 211 596 839 967 456 310 062 625 655 911} 23 
38 239 585 867 956 483 299 088 613 681 899} 22 
39 266 575 894 945 510 287 115 601 707 887} 21 
40 35293| .93565| .36921! .92935) .38537| .92276) .40141| .91590| . 41734) .90875| 20 
41 320 555 948| ~° 924 564 265 168 578 760 863} 19 
42 347 544 975 913 591 254 195 566 787 851} 18 
43 375 534! .37002 902 617 243 221 555 813 839] 17 
44 402 524 029 892 644 231 248 543 840 826} 16 
45 35429| .93514| .37056| .92881) .38671} .92220) .40275) .91531] . 41866) .90814} 15 
46 456 503 083 870 698 209 301 519 892 802} 14 
47 484 493 110 859 726 198 328 508 919 790} 13 
48 511 483 137 849 752 186 355 496 945 778| 12 
49 538 472 164 838 778 175 381 484 972 766} 11 
50 35565| .93462) .37191) .92827) .38805) .92164| .40408] .91472] . 41998) .90753) 10 
51 592 452 218 816 832 152 434 461| . 42024 741 9 
52 619 441 245 805 859 141 461 449 051 729| 8 
53 647 431 272 794 886 130 488 437 077 TAT Oe 
54 674 420 299 784 912 119 514 425 104 704] 6 
55 35701 93410} .37326| .92773| .389389) .92107| .40541| .91414) .421380) .90692} 5 
56 728 400 353 762 966 096 567 402 156 680} 4 
57 755 389 380 751 993 085 594 390 183 668} 3 
58 782 379 407 740| .39020 073 621 378 209 655) 2 
59 810 368 434 729 046 062 647 366 235 643 1 
60 . 35837| .93358) .37461) .92718) .39073) .92050] .40674| .91355| . 42262) .90631; 0 

Cos Sin Cos. Sin. Cos. Sin. Cos. Sin Cos. Sin M 
69° 68° 67° 66° ; 
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Table 18.—NATURAL SINES AND COSINES—Continued 

25° 26° pe he 28° 29° 

M. Sin. Cos. Sin. Cos. Sin. Cos. Sin. Cos. Sin. Cos. 

0 | 0.42262! 0.90631) 0. 43837) 0.89879} 0.45399) 0.89101} 0. 46947)0. 88295 0. 48481! 0. 87462 
1 288 618 863 867 425 087 973 281 506 448 
2 315 606 889 854 451 074 999 267 532 434 
3 341 594 916 841 477 061} . 47024 254 557 420 
4 367 582 942 828 503 048 050 240 583 406 
5 . 42394} .90569) .43968} .89816) .45529} .89035| .47076| .88226| . 48608) .87391 
6 420 557 994 803 554 021 101 213 634 377 
7 446 545} . 44020 790 580 008 127 199 659 363 
8 473 532 046 (RE 606 88995 153 185 684 349 
9 499 520 072 764 632 981 178 172 710 335 

10 . 42525! .90507| .44098| .89752| .45658 88968} .47204| .88158| . 48735] .87321 
11 552 495 124 739 684 955 229 144 761 306 
12 578 483 151 726 710 942 200 130 786 292 
13 604 470 177 713 736 928 281 117 811 278 
14 631 458 203 700 762 915 306 103 837 264 
15 42657| .90446| .44229| .89687| . 45787 88902} . 47332] .88089| . 48862] .87250 
16 683 433 255 674 813 888 358 075 888 235 
17 709 421 281 662 839 875 383 062 913 221 
18 736 408 307 649 865 862 409 048 938 207 
19 762 396 333 636 891 848 434 034 964 193 
20 42788] .90383} .44359} .89623 45917| .88835 47460] .88020| . 48989] .87178 
21 815 371 385 610 942 822 486 006} . 49014 164 
22 841 358 411 597 968 808 511} . 87993 040 150 
23 867 346 437 584 994 795 537 979 065 136 
24 894 334 464 571 46020 782 562 965 090 121 
25 . 42920} .90321| .44490} .89558 46046) .88768 47588] .87951| .49116| .87107 
26 946 309 516 545 072 (pits, 614 937 141 093 
27 972 296 542 532 097 741 639 923 166 079 
28 999 284 568 519 123 728 665 909 192 064 
29 43025 271 594 506 149 715 690 896 217 050 
30 43051 90259} .44620} .89493 46175 88701 47716] .87882| . 49242) .87036 
31 077 246 646 480 201 688 741 868 268 021 
32 104 233 672 467 226 674 767 854 293 007 
33 130 221 698 454 252 661 793 840 318} . 86993 
34 156 208 724 441 278 647 818 826 344 978 
35 . 438182] .90196} .44750) .89428 46304| . 88634 47844| .87812| . 49369] . 86964 
36 209 183 776 415 330 620 869 798 394 949 
37 235 171 802 402 355 607 895 784 419 935 
38 261 158 828 389 381 593 920 770 445 921 
39 287 146 854 376 407 580 946 756 470 906 
40 . 43313} .901383) . 44880} .89363 46433 88566} .47971] .87743] .49495] . 86892 
41 340 120 906 350 458 553 997 729 521 878 
42 366 108 932 337 484 539 48022 715 546 863 
43 392 095 958 324 510 526 048 701 571 849 
44 418 082 984 311 536 512 073 687 596 834 
45 . 48445) .90070} .45010) .89298 46561 88499 48099} . 87673] . 49622) . 86820 
46 471 057 036 285 587 485 124 659 647 805 
47 497 045 062 272 613 472 150 645 672 791 
48 523 032 088 259 639 458 75 631 697 Tht Ht 
49 549 019 114 245 664 445 201 617 723 762 
50 . 48575] .90007} .45140} .89232 46690 88431 48226) . 87603) .49748] . 86748 
51 602} .89994 166 219 716 417 252 589 rs 733 
52 628 981 192 206 742 404 277 575 798 719 
53 654 968 218 193 767 390 303 561 824 704 
54 680 956 243 180 793 377 328 546 849 690 
55 . 438706) .89943} .45269} .89167| . 46819 88363 48354] .87532| .49874) . 86675 
56 733 930 295 153 844 349 379 518 899 661 
57 759 918 321 140 870 336 405 504 924 646 
58 785 905 347 127 896 322 430 490 950 632 
59 811 892 373 114) 921 308 456 476 975 617 
60 . 438837; .89879} .45399} .89101 | .46947| .88295) .48481] .87462) .50000} .86603 

Cos. Sin. Cos. Sin, Cos. Sin. Cos Sin. Cos. Sin. 
64° 63° 62° 61° 60 

Ws aos 

M. 



Table 18.—NATURAL SINES AND COSINES—Continued 

30° 31° 32° 33° 34° 

M. Sin Cos. Sin Cos. Sin. Cos. Sin Cos Sin Cos 

0 | 0.50000] 0. 86603] 0. 51504 0. 85717} 0. 52992} 0. 84805] 0. 54464|0. 83867] 0. 55919] 0. 82904 60 
1 025 588 2 702| . 53017 789 488} 851] 943] 887] 59 
2 050 573 554 687 041 774 513 835 968 871] 58 
3 076 559 579 672 066 759 537 819 992 855] 57 
4 101 544 604 657 091 743 561 804| . 56016 839] 56 
5 . 50126) .86530! .51628) . 85642 53115 84728} . 54586) . 83788) . 56040) . 82822) 55 
6 151 515 653 627 140 712 610 772 064 806] 54 
7 176 501 678 612 164 697 635 756 088 790] 53 
8 201 486 703 597 189 681 659 740 112 773| 52 
9 227 471 728 582 214 666 724 136 757| «+51 

10 50252} .86457| .51753| .8556 53238 84650 54708] .83708} . 56160] .82741] 50 
1l 277 442 778 551 263 635 732 692 184 724| 49 
12 302 427 803 536 288 619 756 676 208 708) 48 
13 327 413 828 521 312 604 781 660 232 692) 47 
14 352 398 852 506 337 588 805 645 256 675) 46 
15 .50377| . 86384) .51877| . 85491 53361 84573 54829] . 83629] . 56280} .82659| 45 
16 403 369 902 476 386 557 854 613 305 643) 44 
17 428 354 927 461 411 542 878 597 329 626) 43 
18 453 340 952 446 435 526 902 581 353 610} 42 
19 478 325 977 431 460 511 927 565 377 593} 41 
20 50503} .86310) .52002} . 85416 53484 84495 54951] . 83549] . 56401} .82577} 40 
21 528 295 026 401 509 480 975 533 425 561] 39 
22 553 281 051 385 534 464 999 517 449 544) 38 
23 578 266 076 370 558 448 55024 501 473 528] 37 
24 603 251 101 355 583 433 048 485 497 511} 36 
25 50628} .86237| .52126| .85340 53607 84417 55072} . 83469] . 56521} .82495| 35 
26 654 222 151 325 632 402 097 453 545 478) 34 
27 679 207 175 310 656 386 121 437 569 462} 33 
28 704 192 200 294 681 370 145 421 593 446) 32 
29 729 178 225 279 705 355 169 405 617 429} 31 
30 50754| .86163) .52250) . 85264 53730 84339 55194] . 83389) . 56641] .82413) 30 
31 779 148 275 249 754 324 218 373 665 396} 29 
32 804 133 299 234 779 308 242 356 689 380} 28 
33 829 119 324 218 804 292 266 340 713 363} 27 
34 854 104 349 203 828 277 291 324 736 347} 26 
35 50879} .86089} .52274) .85188)} .53853) .84261 55315] . 83308] . 56760) .82330) 25 
36 904 074 399 173 877 245 339 292 784 314); 24 
37 929 059 423 157 902 230 363 276 808 297} 23 
38 954 045 448 142 926 214 388 260 832 281} 22 
39 979 030 473 127 951 198 412 244 856 264| 21 
40 51004} .86015} .52498| .85112 53975 84182 55436] . 83228] . 56880} .82248) 20 
41 029 000 522 096 54000 167 460 212 904 231; 19 
42 054] .85985 547 081 024 151 484 195 928 214) 18 
43 079 970 572 066 049 135 509 179 952 198] 17 
44 104 956 597 051 073 120 533 163 976 181; 16 
45 51129} .85941) .52621| .85035 54097 84104 55557| . 83147} .57000} .82165) 15 
46 154 926 646 020 122 088 581 131 024 148} 14 
47 179 911 671 005 146 072 605 115 047 132} 13 
48 204 896 696} . 84989 171 057 630 098 071 115} 12 
49 229 881 720 974 195 041 654 082 095 098; Il 
50 51254) . 85866 52745} . 84959 54220 84025 55678! . 83066] .57119) .82082} 10 
51 279 851 770 943 244 009 702 050 143 065 9 
52 304 836 794 928 269 83994 726 034 167 048 8 
53 329 821 819 913 293 978 750 017 191 032 % 
54 | 354 806 844 897 317 962 7% 001 215 015 6 
55 | 51379} .85792| .52869) .84882] . 54342) . 83946 55799} . 82985] . 57238] . 81999 5 
56 404 UE 893 866 366 930 823 969 262 982 4 
57 429 762 918 851 391 915 847 953 286 965 3 
58 454 747 943 836 415 899 871 936 310 949 2 
59 | 479 732 967 820 440 883 895 920 334 932 1 
60 | .51504|) .85717] .52992! .84805| . 54464 83867} .55919) .82904| . 57358} .81915 0 

| Cos Sin Cos. Sin. Cos. Sin Cos Sin. | Cos. Sin. M 
59° 58° 57° 56° 55° ’ 



Table 18.—NATURAL SINES AND COSINES—Continued 

56 

M 35° 36° Syike 38° 39° 

; Sin. Cos. Sin. Cos. Sin. Cos. Sin. Cos, j-Sin. Cos. 

0 | 0.57358) 0.81915| 0.58779} 0.80902) 0. 60182] 0. 79864| 0. 615660. 78801 |0. 62932|0.77715| 60 

1 381 899 802 885 205 846 589 783 955 696) 59 

2 405 882 826 867 228 829 612 765 977 678| 58 

3 429 865 849 850 251 811 635 747| . 63000 660} 57 

4 453 848 873 833 274 793 658 729 022 641} 56 

5 .57477| .81832| .58896| .80816) .60298) . 79776| .61681| .78711| .63045| .77623) 55 

6 501 815 920 799 321 758 704 694 068 605} 54 

7 524 798 943 782 344 741 726 676 090 586) 53 

8 548 782 967 765 367 723 749 658 113 568; 52 

9 Siz 765 990 748 390 706 772 640 135 550} 51 

10 .57596| .81748) .59014| .80730) .60414; .79688) . 61795| . 78622) .63158| .77531| 50 

11 619 731 037 713 437 671 818 604 180 513) 49 

12 643 714 061 696 460 653 841 586 203 494; 48 

13 667 698 084 679 483 635 864 568 225 476| 47 

14 691 681 108 662 506 618 887 550 248 458| 46 

15 .57715| .81664| .59131) .80644) .60529| .79600| . 61909| . 78532) . 63271) . 77439) 45 

16 738 647 154 627 553 583 932 514 293 421| 44 

17 762 631 178 610 576 565 955 496 316 402; 43 

18 786 614 201 593 599 547 978 478 338 384} 42 

19 810 597 225 576 622 530 62001 460 361 366) 41 

20 . 57833) .81580} .59248) .80558) .60645) . 79512 62024] . 78442! .63383| .77347; 40 

21 857 563 D2 541 668 494 046 424 406 329) 39 

22 881 546 295 524 691 477 069 405 428 310) 38 

23 904 530 318 507 714 459 092 387 451 292| 37 

24 928 513 342 489 738 441 115 369 473 273| 36 

25 .57952| .81496| .59365| .80472| .60761|; .79424 62138| . 78351) .63496| .77255) 35 

26 976 479 389 455 784 406 160 333 518 236| 34 

27 999 462 412 438 807 388 183 315 540 218| 33 

28 | .58023 445 436 420 830 371 206 297 563 199| 32 

29 047 428 459 403 853 353 229 279 585 181} 31 

30 .58070| .81412| .59482) .80386) .60876] . 79335 62251| . 78261) . 63608] .77162| 30 

31 094 395 506 368 899 318 274 243 630 144; 29 

32 118 378 529 351 922 300 297 225 653 125| 28 

33 141 361 552 334 945 282 320 206 675 107| 27 

34 165 344 576 316 968 264 342 188 698 088} 26 

35 . 58189) .81327| .59599} .80299| .60991| .79247 62365| .78170| .63720| .77070) 25 

36 212 310 622 282} .61015 229 388 152 742 051| 24 

37 236 293 646 264 038 211 411 134 765 033} 23 

38 260 276 669 247 061 193 433 116 787 014} 22 

39 283 259 693 230 084 176 456) 098 810] . 76996} 21 

40 .58307| .81242) .59716} .80212) .61107| .79158 62479| .78079| .63832| .76977| 20 

41 330 225 739 195 130 140 502 061 854 959; 19 

42 354 208 763 178 153 122 524 043 877 940) 18 

43 378 191 786 160 176 105 547 025 899 921| 17 

44 401 174 809 143 199 087 570 007 922 903) 16 

45 .58425| .81157| .59832) .80125) .61222| .79069 62592| . 77988! . 63944) .76884) 15 

46 449 140 856 108 245 051 615 970 966 866) 14 

47 472 123 879 091 268 | 033 638 952 989 847) 13 

48 496 106 902 073 291 016 660 934| . 64011 828) 12 

49 519 089 926 056 314 . 78998 683 916 033 810) Il 

50 . 58543) .81072) .59949) .80038 61337| . 78980 62706! .77897| .64056| . 76791) 10 

51 567 055 972 021 360 962 728 879 078 772 9 

52 590 038 995 003 383 944 751 861 100 754 8 

53 614 021}; .60019| .79986 406 926 774 843 123 (pis 7 

54 637 004 { 042 968 429 908 796 824 145 717 6 

55 58661! .80987) .60065| .79951| .61451| .78891 62819] .77806| . 64167] . 76698 5 

56 684 970 089 934 474 873 842 788 190 679 4 

57 708 953 112 916 497 855 864 769 212 661 3 

58 731 936 135 899 520 837 887 751 234 642 2 

59 755 919 158 881 543 819 909 733 256 623 1 

60 .58779| .80902) .60182] .79864! .61566; .78801] .62932) .77715) .64279| . 76604 0 

Cos. Sin. Cos. Sin. Cos. Sin. Cos Sin. Cos. Sin M 
54° 53° 52° 51° 50° : 



Table 18—NATURAL SINES AND ‘COSINES—Concluded 

57 

M 40° 41° 42° 

iy Sine Cos. Sin. Cos. Sin. Cos. 

0 | 0.64279| 0.76604) 0.65606) 0.75471) 0.66913) 0.74314 
1 301 586 628 452 935 295 
2 323 567 650 433 956 276 
3 346 548 672 414 978 256 
4 368 530 694 395 999 237 
5 .64390| .76511) .65716) .75375|) .67021| .74217 
6 412 492 738 356 043 198 
7 435 473 759 337 064 178 
8 457 455 781 318 086 159 
9 479 436 803 299 107 139 

10 .64501| .76417) .65825| .75280| .67129 74120 
11 524 398 847 261 151 100 
12 546 380 869 241 172 080 
13 568 361 891 222 194 061 
14 590 342 913 203 215 041 
15 64612) .76323) .65935) .75184) .67237) .74022 
16 635 304 956 165 258 002 
17 657 286 978 146 280} . 73983 
18 679 267} .66000 126 301 963 
19 701 248 022 107 323 944 
20 64723} .76229| .66044) .75088 67344) .73924 
21 746 210 066 069 366 904 
22 768 192 088 050 387 885 
23 790 173 109 030 409 865 
24 812 154 131 011 430 846 
25 | .64834| . 76135 66153) . 74992 67452} 73826 
26 856 116 175 973 473 806 
27 878 097 197 953 495 787 
28 901 078 218 934 516 767 
29 923 059 240 915 538 747 
30 64945) . 76041 66262| .74896} .67559 73728 
31 967 022 284 876 580 708 
32 989 003 306 857 602 688 
33 65011 75984 327 838 623 669 
34 965 349 818 645 649 
35 65055 75946| .66371| .74799| .67666| .73629 
36 077 927 393 780 688 610 
37 100 908 414 760 709 590 
38 122 889 436 741 730 570 
39 144 870 458 722 752 551 
40 65166 75851 66480; .74703) .67773 73531 
41 188 832 501 683 795 511 
42 210 813 523 664 816 491 
43 232 794 545 644 837 472 
44 254 775 566 625 859 452 
45 65276 75756| .66588} .74606 67880) . 73432 
46 298 738 610 586 901 413 
47 320 719 632 567 923 393 
48 342 700 653 548 944 373 
49 364 680 675 528 965 353 
50 65386 75661 66697) .74509| .67987| . 73333 
51 408 642 718 489 68008 314 
52 430 623 740 470 029 294 
53 452 604 762 451 051 274 
54 474 585 783 431 072 254 
55 65496 75566| .66805| . 74412 68093 73234 
56 518 547 827 392 115 215 
57 540 528 848 373 136 195 
58 562 509 870 353 157 175 
59 584 490 891 334 179 155 
60 .65606| .75471| .66913) .74314) .68200) . 73135 

Cos Sin Cos. Sin. Cos. Sin 
49° 48° 47° 

43° 44° 

Sin. Cos. Sin. Cos. 

0. 682000. 73135 |0. 69466) 0. 71934 
2) 116 487 914 
242 096 508 894 
264 076 529 873 
285 056 549 853 

. 68306] . 73036] . 69570} . 71833 
327 016 591 813 
349} . 72996 612 792 
370 976 633 772 
391 957 654 752 

. 68412) .72937| .69675| . 71732 
434 917 696 711 
455 897 717 691 
476 877 737 671 
497 857 758 650 

. 68518] .72837| .69779| . 71630 
539 817 800 610 
561 797 821 590 
582 777 842 569 
603 TO 862 549 

68624| .72737| .69883) . 71529 
645 717 904 508 
666 697 925 488 
688 677 946 468 
709 657 966 447 

68730) .72637| .69987| . 71427 
751 617) . 70008 407 
772 597 029 386 
793 577 049 366 
814 557 070 345 

68835] .72537| . 70091] . 71325 
857 517 112 305 
878 497 132 284 
899 477 153 264 
920 457 174 243 

68941| . 72437) .70195| . 71223 
962 417 215 203 
983 397 236 182 

69004 Sie 257 162 
025 357 277 141 

69046] .72337| . 70298) . 71121 
067 317 319 100 
088 297 339 080 
109 277 360 059 
130 257 381 039 

69151) . 72236] . 70401) . 71019 
172 216 422) . 70998 
193 196 443 978 
214 176 463 957 
235 156 484 937 

69256] . 72136] . 70505] . 70916 
277 116 525 896 
298 095 546 875 
319 075 567 855 
340 055 587 834 

69361] . 72035) . 70608) . 70813 
382 015 628 793 
403} . 71995 649 tae 
424 974 670 752 
445 954 690 731 

. 69466] . 71934) . 70711) . 70711 

Cos Sin. Cos. Sin. 
46° 45° 
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Table 19—NATURAL TANGENTS AND COTANGENTS 
0° 1° ts 3° 

Tan. Cot. Tan. Cot. Tan. Cot. Tan. Cot. 

0. 00000 00 0. 01746 57. 2900 0. 03492 28. 6363 0. 05241 19. 0811 60 
029 | 3487.75 775 56. 3506 §21 . 3994 270 18. 9755 59 
058 | 1718.87 804 55. 4415 550 . 1664 299 . 8711 58 
087 | 1145.92 833 54. 5613 579 27.9372 328 . 7678 57 
116 859. 436 862 53. 7086 609 . 7117 aod . 6656 56 

. 00145 687. 549 . 01891 52. 8821 . 03638 27. 4899 . 05387 18. 5645 55 
175 572. 957 920 52. 0807 667 . 2715 416 - 4645 54 
204 491.106 949 51. 3032 696 . 0566 445 . 8655 53 
233 429. 718 978 50. 5485 725 26. 8450 474 . 2677 52 
262 381.971 . 02007 49. 8157 754 . 6367 503 . 1708 51 

. 00291 343. 774 . 02036 49. 1039 . 03783 26. 4316 05533 18. 0750 50 
320 al2soel 066 48, 4121 812 . 2296 562 17. 9802 49 
349 286. 478 095 47, 7395 842 . 0307 591 . 8863 48 
378 264. 441 124 47. 0853 871 25. 8348 620 . 7934 47 
407 245. 552 153 46. 4489 900 . 6418 649 . 7015 46 

. 00486 229. 182 . 02182 45. 8294 . 03929 25. 4517 05678 17. 6106 45 
465 214. 858 211 45, 2261 958 . 2644 708 . 5205 44 
495 202. 219 240 44, 6386 987 . 0798 737 . 4314 43 
524 190. 984 269 44. 0661 . 04016 24. 8978 766 . 3432 42 
5Do 180. 932 298 43. 5081 046 . 7185 795 . 2558 41 

. 00582 171. 885 . 02328 42. 9641 . 04075 24. 5418 05824 17. 1693 40 
611 163. 700 357 42. 4335 104 . 3675 854 . 0837 39 
640 156. 259 386 41. 9158 133 . 1957 883 16. 9990 38 
669 149. 465 415 41. 4106 162 . 0263 912 . 9150 37 
698 143, 237 444 40. 9174 191 23. 8593 941 . 8319 36 

. 00727 137. 507 . 02473 | °40. 4858 . 04220 23. 6945 05970 16. 7496 35 
756 132. 219 502 39. 9655 250 . 5821 999 . 6681 34 
785 127. 322 531 39. 5059 279 . 3718 . 06029 . 5874 33 
815 122. 774 560 39. 0568 308 . 2137 058 . 5075 ae 
844 118. 540 589 38. 6177 337 . 0577 087 . 4283 31 

. 00873 114. 589 . 02619 38. 1885 . 04366 22. 9038 06116 16. 3499 30 
902 110. 892 648 37. 7686 395 . 7519 145 $2722 29 
931 107. 426 677 37. 3579 424 . 6020 175 . 1952 28 
960 104.171 706 36. 9560 454 . 4541 204 . 1190 27 
989 101. 107 735 36. 5627 483 . 3081 233 . 0485 26 

. 01018 98. 2179 . 02764 36. 1776 . 04512 22. 1640 06262 15. 9687 25 
047 95. 4895 793 35. 8006 541 . 0217 291 . 8945 24 
076 92. 9085 822 35. 4313 570 21. 8813 321 . 8211 23 
105 90. 4633 851 35. 0695 599 . 7426 350 . 1483 rad 
135 88. 1436 881 34. 7151 628 . 6056 379 . 6762 21 

. 01164 85. 9398 . 02910 34. 3678 . 04658 21. 4704 06408 15. 6048 20 
193 83. 8435 939 34. 0273 687 . 3369 437 . 5340 19 
222 81. 8470 968 33. 6935 716 . 2049 467 . 4638 18 
251 79. 9434 997 33. 3662 745 . 0747 496 . 3943 17 
280 78. 1263 . 03026 33. 0452 774 20. 9460 525 3254 16 

. 01309 76. 3900 . 03055 32. 7303 . 04803 20. 8188 06554 15. 2571 15 
338 74. 7292 084 32. 4213 833 . 6932 584 . 1893 14 
367 73. 1390 114 32. 1181 862 . 5691 613 21222 13 
396 71. 6151 143 31. 8205 891 . 4465 642 . 0557 12 
425 70. 1533 172 31. 5284 920 A y453) 671 14, 9898 11 

. 01455 68. 7501 . 03201 31. 2416 . 04949 20. 2056 06700 14, 9244 10 
484 67. 4019 230 30. 9599 978 . 0872 730 . 8596 9 
513 66. 1055 259 30. 6833 . 05007 19. 9702 759 . 7954 8 
542 64. 8580 288 30. 4116 037 . 8546 788 PTOLe 7 
571 63. 6567 317 30. 1446 066 . 7403 817 . 66aS 6 

. 01600 62. 4992 . 03346 29. 8823 . 05095 19. 6273 . 06847 14. 6059 5 
629 61. 3829 376 29. 6245 124 . 5156 876 . 5438 4 
658 60. 3058 405 29. 3711 153 . 4051 905 . 4823 3 
687 59. 2659 434 29. 1220 182 . 2959 934 . 4212 2 
716 58. 2612 463 28. 8771 212 . 1879 963 . 3607 1 

. 01746 57. 2900 . 03492 28. 6363 . 05241 19. 0811 . 06993 14. 3007 0 

Cot. Tan. Cot. Tan. Cot. Tan. Cot Tan. M 
89° 88° 87° 86° : 



Table 19—NATURAL TANGENTS AND COTANGENTS—Con. 
M 4° 5° 6° F 8s 

"> Ban, Cot. Tan. Cot. Tan. Cot. Tan. Cot. 
0 |0.06993 | 14.3007 | 0.08749 | 11.4301 | 0.10510 | 9.51436 | 0.12278 | 8.14435 | 60 
1 | .07022 . 2411 778 . 3919 540 - 48781 308 - 12481 | 59 
2 051 . 1821 807 . 3540 569 - 46141 338 - 10536 | 58 
3 080 . 1235 837 . 3163 599 - 43515 367 -08600 | 57 
4 110 - 0655 866 . 2789 628 - 40904 397 .06674 | 56 
5 | .071389 | 14.0079 - 08895 | 11.2417 . 10657 | 9.38307 12426 | 8.04756 | 55 
6 168 | 13.9507 925 . 2048 687 . 85724 456 - 02848 | 54 
7 197 . 8940 954 . 1681 716 . 83155 485 -00948 | 53 
8 227 . 8378 983 . 1316 746 . 30599 515 | 7.99058 | 52 
9 256 . 7821 - 09013 . 0954 775 . 28058 544 -97176 | 51 

10 | .07285 | 13.7267 .09042 | 11.0594 10805 | 9.25530 12574 | 7.95302 | 50 
11 314 . 6719 071 . 0237 834 . 23016 603 - 93438 | 49 
12 344 . 6174 101 | 10.9882 863 . 20516 633 -91582 | 48 
13 373 - 5634 130 . 9529 893 . 18028 662 . 89734 | 47 
14 402 . 5098 159 . 9178 922 . 15554 692 - 87895 | 46 
15 | .07431 | 13.4566 .09189 | 10.8829 10952 | 9.13093 12722 | 7.86064 | 45 
16 461 . 4039 218 . 8483 981 . 10646 751 . 84242 | 44 
17 490 . 38515 247 . 8139 11011 . 08211 781 . 82428 | 43 
18 519 . 2996 277 . 7797 040 . 05789 810 . 80622 | 42 
19 548 . 2480 306 . 7457 070 . 038379 840 . 78825 | 41 
20 | .07578 | 13.1969 . 09335 | 10. 7119 11099 | 9.00983 - 12869 | 7.77035 | 40 
21 607 . 1461 365 . 6783 128 | 8.98598 899 . 75254 | 39 
22 636 . 0958 394 . 6450 158 . 96227 929 . 73480 | 38 
23 665 . 0458 423 . 6118 187 - 93867 958 -71715 | 37 
24 695 | 12.9962 453 . 5789 217 . 91520 988 . 69957 | 36 
25 | .07724 | 12.9469 . 09482 | 10. 5462 11246 | 8.89185 13017 | 7.68208 | 35 
26 753 . 8981 511 . 5136 276 . 86862 947 . 66466 | 34 
27 782 . 8496 541 . 4813 305 . 84551 076 . 64732 | 33 
28 812 . 8014 570 . 4491 335 . 82252 106 - 63005 | 32 
29 841 . 7536 600 . 4172 364 . 19964 136 - 61287 | 31 
30 | .07879 | 12. 7062 09629 | 10.3854 11394 | 8.77689 13165 | 7.59575 | 30 
31 899 . 6591 658 . 8538 423 « 75425 195 . 57872 | 29 
32 929 . 6124 688 . 8224 452 . 78172 224 . 56176 | 28 
33 958 . 5660 717 . 2913 482 . 70931 254 . 54487 | 27 
34 987 . 5199 746 . 2602 511 - 68701 284 . 52806 | 26 
35 | .08017 | 12.4742 09776 | 10.2204 11541 | 8.66482 138313 | 7.51132 | 25 
36 046 . 4288 805 . 1988 570 . 64275 343 .49465 | 24 
37 075 . 8838 834 . 1683 600 . 62078 372 . 47806 | 23 
38 104 . 3390 864 . 1381 629 . 59893 402 . 46154 | 22 
39 134 . 2946 893 . 1080 659 . 57718 432 - 44509 | 21 
40 | .08163 | 12.2505 09923 | 10.0780 11688 | 8.55555 13461 | 7.42871 | 20 
41 192 . 2067 952 . 0483 718 . 53402 491 - 41240 | 19 
42 221 . 1632 981 . 0187 747 . 51259 521 . 39616 | 18 
43 251 . 1201 10011 | 9.98931 777 . 49128 550 . 37999 | 17 
44 280 . 0772 040 . 96007 806 - 47007 580 . 36389 | 16 
45 | .08309 | 12.0346 10069 | 9.93101 11836 | 8. 44896 13609 | 7.34786 | 15 
46 339 | 11.9923 099 . 90211 865 - 42795 639 . 33190 | 14 
47 368 . 9504 128 . 87338 895 - 40705 669 . 31600 | 13 
48 397 . 9087 158 . 84482 924 . 88625 698 . 30018 | 12 
49 427 . 8673 187 . 81641 954 . 86555 728 . 28442; 11 
50 | .08456 | 11.8262 10216 | 9.78817 11983 | 8.34496 13758 | 7.26873 | 10 
51 485 . 7853 246 . 76009 12013 . 32446 787 . 25310 9 
52 514 . 7448 275 . 73217 042 . 80406 817 . 23754 8 
53 544 . 7045 305 . 70441 072 . 28376 846 . 22204 7 
54 573 . 6645 334 . 67680 101 . 26355 876 . 20661 6 
55 | .08602 | 11.6248 10363 | 9. 64935 12131 | 8. 24345 138906 | 7.19125 5 
56 632 . 5853 393 - 62205 160 . 22344 935 . 17594 4 
57 661 . 5461 422 . 59490 190 . 20352 965 . 16071 3 
58 690 - 5072 452 . 56791 219 . 18370 995 . 14553 2 
59 720 . 4685 481 . 54106 249 - 16398 . 14024 . 138042 1 
60 | .08749 | 11.4301 -10510 | 9. 51436 . 12278 | 8.14435 . 14054 | 7. 11537 0 

Cot. Tan. Cot. Tan. Cot. Tan. Cot Tan. | yy 
85° 4° 83° 2° oe 
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Table 19.—NATURAL TANGENTS AND COTANGENTS—Con. 

M 8° 9° 10° 11° 

es Ws ai Cot. Tan. Cot. Tan. Cot. Tan. Cot. 

0 |0. 14054 7.11537 | 0. 15838 6.31375 | 0.17633 | 5.67128 | 0. 19438 5.14455 | 60 

1 084 . 10038 868 . 30189 663 . 66165 468 . 13658 | 59 

2 iis: . 08546 898 . 29007 693 . 65205 498 . 12862 | 58 

3 143 . 07059 928 . 27829 723 . 64248 529 . 12069 | 57 

4 173 . 05579 958 . 26655 753 . 63295 559 .11279 | 56 

5 | . 14202 7.04105 . 15988 6. 25486 .17783 | 5.62344 . 19589 5.10490 | 55 

6 232 . 02637 . 16017 . 24321 813 . 61397 619 .09704 | 54 

7 262 . 01174 047 . 23160 843 . 60452 649 .08921 | 53 

8 291 6. 99718 077 . 22003 873 . 69511 680 .08139 | 52 

9 aval . 98268 107 . 20851 903 . 58573 710 .07360 | 51 

10 | . 14351 6. 96823 . 16137 6. 19703 .17933 | 5.57638 .19740 | 5.06584 | 50 

11 381 . 95385 167 . 18559 963 . 56706 770 .05809 | 49 

12 410 . 93952 196 . 17419 993 . 55777 801 .05037 | 48 

13 440 . 92525 226 . 16283 . 18023 . 64851 831 .04267 | 47 

14 470 . 91104 256 i 15151 053 . 53927 861 . 03499 46 

15 | . 14499 6. 89688 . 16286 | 6. 14023 . 18083 5. 53007 . 19891 5.027384 | 45 

16 529 . 88278 316 . 12899 113 . 52090 921 . 01971 44 

17 559 . 86874 346 .11779 143 . 51176 952 .01210 | 43 

18 588 . 85475 376 . 10664 173 . 50264 982 . 00451 42 

19 618 . 84082 405 . 09552 203 . 49356 .20012 | 4.99695 | 41 

20 | . 14648 6. 82694 . 16435 6. 08444 . 18233 5. 48451 . 20042 4. 98940 40 

21 678 . 81312 465 . 07340 263 . 47548 073 . 98188 39 

22 707 . 79936 495 . 06240 293 . 46648 103 . 97438 38 

23 730 . 78564 525 . 05143 323 . 45751 133 .96690 | 37 

24 767 . 77199 555 04051 353 . 44857 164 95945 | 36 

95 | .14796 | 6.75838 . 16585 6. 02962 . 18384 5. 43966 20194 | 4.95201 35 

26 826 . 74483 615 . 01878 414 . 43077 224 .94460 | 34 

27 856 . 73133 645 . 00797 444 . 42192 254 . 93721 33 

28 886 . 71789 674 . 599720 474 . 41309 285 | ' .92984 | 32 

29 915 . 70450 704 . 98646 504 . 40429 315 . 92249 31 

30 | . 14945 6. 69116 . 16734 5. 97576 . 18534 5, 39552 . 20345 4.91516 30 

31 975 . 67787 764 . 96510 564 . 38677 376 .90785 | 29 

32 | . 15005 . 66463 794 . 95448 594 . 37805 406 .90056 | 28 

33 034 . 65144 824 . 94390 624 . 36936 436 . 89330 27 

34 064 . 63831 854 . 93335 654 . 36070 466 . 88605 | 26 

35 | . 15094 6. 62523 . 16884 5. 92283 . 18684 5. 35206 20497 | 4.87882 25 

36 124 . 61219 914 . 91236 714 . 343845 vt . 87162 24 

37 153 . §9921 944 . 90191 745 . 33487 557 . 86444 23 

38 183 . 58627 974 . 89151 775 . 32631 588 SSO720 Wn wee 

39 213 . 57339 . 17004 . 88114 805 . 31778 618 . 85013 21 

40 | . 15243 6. 56055 .17033 | 5.87080 . 18835 5. 30928 . 20648 | 4.84300 20 

41 272 . 64777 063 . 86051 865 . 30080 679 . 83590 19 

42 302 . 63503 093 ~ . 85024 895 . 29235 709 . 82882 18 

43 332 . 52234 123 . 84001 925 . 28393 739 . 82175 17 

44 362 . 50970 153 . 82982 955 . 27553 770 . 81471 16 

45 | . 15391 6. 49710 . 17183 5. 81966 . 18986 5. 26715 . 20800 4. 80769 15 

46 421 . 48456 213 . 80953 . 19016 . 25880 830 . 80068 14 

47 451 . 47206 243 . 79944 046 . 25048 861 . 79370 13 

48 481 . 45961 273 . 78938 076 . 24218 891 . 78673 12 

49 511 . 44720 303 . 77936 106 . 23391 921 . 77978 11 

50 15540 6. 43484 . 17333 5. 76937 .19136 | 5. 22566 20952 | 4.77286 10 

51 570 . 42253 363 . 75941 166 . 21744 982 . 76595 9 

52 600 . 41026 393 . 74949 197 . 20925 . 21013 . 75906 8 

53 630 . 39804 423 . 73960 227 . 20107 043 . 75219 7 

54 660 . 88587 453 . 72974 257 . 19293 073 . 74534 6 

55 15689 6. 37374 . 17483 5. 71992 . 19287 5. 18480 . 21104 4, 73851 5 

56 719 . 36165 513 . 71013 SHife . 17671 134 . 73170 4 

57 749 . 34961 543 . 70037 347 . 16863 164 . 72490 3 

58 779 . 33761 573 . 69064 378 . 16058 195 . 718138 2 

59 809 . 32566 603 . 68094 408 . 15256 225 . 711387 1 

60 15838 6. 31375 . 17633 5. 67128 . 19438 5. 14455 , 21256 | 4.70463 0 

Cot. Tan. Cot. Tan. Cot. Tan. Cot. Tan. M 
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Table 19.—NATURAL TANGENTS AND COTANGENTS—Con. 
12° 

0. 21256 
286 
316 
347 
377 

. 21408 
438 
469 
499 
529 

. 21560 
590 
621 
651 
682 

. 21712 
743 
773 
804 
834 

. 21864 
895 
925 
956 
986 

. 22017 
047 
078 
108 
139 

. 22169 
200 
231 
261 
292 

. 22322 
353 
383 
414 
444 

. 22475 
505 
536 
567 
597 

. 22628 
658 
689 
719 
750 

. 22781 
811 
842 
872 
903 

. 22934 
964 
995 

. 23026 
056 

. 23087 

Cot. 
77° 

13° 

Cot. Tan Cot. 

4. 70463 0. 23087 4. 33148 
69791 117 . 32573 
69121 148 . 32001 
68452 179 . 31430 

. 67786 209 . 80860 
4. 67121 . 238240 4, 30291 

. 66457 271 . 29724 
65797 301 . 29159 
65138 332 . 28595 

. 64480 363 . 28032 
4, 63825 . 23393 4, 27471 

63171 424 . 26911 
62518 455 . 26352 
61868 485 . 25795 

. 61219 516 . 25239 
4. 60572 . 23547 4, 24685 

59927 578 . 24132 
59283 608 . 23580 
58641 639 . 23030 
58001 670 . 22481 

4. 57363 . 23700 4, 21933 
56726 731 . 213887 
56091 762 . 20842 
55458 793 . 20298 

. 54826 823 . 19756 
4. 54196 . 23854 4, 19215 

53568 885 . 18675 
52941 916 . 18137 
52316 946 . 17600 
51693 977 . 17064 

4. 51071 . 24008 4. 16530 
50451 039 . 15997 
49832 069 . 15465 
49215 100 . 14934 
48600 131 . 14405 

4, 47986 . 24162 4. 13877 
47374 193 . 18350 
46764 223 . 12825 
46155 254 . 12301 

. 45548 285 . 11778 
4.44942 . 24316 4. 11256 

44338 347 . 10736 
43735 377 . 10216 
43134 408 . 09699 
42534 439 . 09182 

4, 41936 . 24470 4. 08666 
41340 501 . 08152 
40745 532 . 07639 
40152 562 . 07127 
39560 593 . 06616 

4, 38969 . 24624 4, 06107 
38381 655 . 05599 
37793 686 . 05092 

. 37207 717 . 04586 

. 36623 747 . 04081 
4. 36040 . 24778 4. 03578 

35459 809 . 03076 
34879 850 . 02574 
34300 87] . 02074 

. 33123 902 . 01576 
4. 33148 . 24933 4.01078 

Tan. Cot. Tan. 
76° 

0. 24933 

. 26795 

14° 

Tan. 

964 
955 

. 25026 
056 

. 25087 
118 
149 
180 
211 

. 25242 
273 
304 
335 
366 

. 253897 
428 
459 
490 
521 

. 25552 
583 
614 
645 
676 

. 25707 
738 
769 
800 
831 

. 25862 
893 
924 
955 
986 

. 26017 
048 
079 
110 
141 

. 26172 
203 
235 
266 
297 

. 26328 
359 
390 
421 
452 

. 26483 
515 
546 
577 
608 

. 26639 
670 
701 
733 
764 

Cot. 
75° 

Cot. 

~ 4.01078 
- 00582 
. 00086 
. 99592 
. 99099 

3. 98607 
. 98117 
. 97627 
. 97139 
. 96651 

3. 96165 
. 95680 
. 95196 
. 94713 
. 94232 

3. 93751 
. 93271 
. 92793 
. 92316 
. 91839 

3. 91364 
. 90890 
. 90417 
. 89945 
. 89474 

3. 89004 
. 88536 
. 88068 
. 87601 
. 87136 

3. 86671 
. 86208 
. 85745 
. 85284 
. 84824 

3. 84364 
. 83906 
. 83449 
. 82992 
. 82537 

3. 82083 
. 81630 
. 81177 
. 80726 
. 80276 

3. 79827 
. 79378 
. 78931 
. 78485 
. 78040 

3. 77595 
. 77152 
. 76709 
- 76268 
. 75828 
. 75388 
. 74950 
. 74512 
. 74075 
. 73640 

ia) 

ce 

3. 738205 

Tan. 

15° 

Tan. Cot. 

0. 26795 | 3.73205 
826 72771 
857 . 72338 
888 . 71907 
920 . 71476 

. 26951 | 3.71046 
982 . 70616 

. 27013 . 70188 
044 . 69761 
076 . 69335 

.27107 | 3.68909 
138 . 68485 
169 . 68061 
201 . 67638 
232 . 67271 

. 27263 | 3.66796 
294 . 66376 
326 . 65957 
357 . 65538 
388 . 65121 

. 27419 | 3.64705 
451 . 64289 
482 . 638874 
513 . 63461 
545 . 63048 

27576 | 3.62636 
607 . 62224 
638 . 61814 
670 . 61405 
701 . 60996 

27732 | 3: 60588 
764 . 60181 
795 . 59775 
826 . 59370 
858 . 58966 

27889 | 3.58562 
921 . 58160 
952 . 57758 
983 . 57357 

28015 . 56957 
28046 | 3.56557 

077 . 56159 
109 . 55761 
140 . 65364 
172 . 54968 

. 28203 | 3. 54573 
234 . 54179 
266 . 53785 
297 . 53393 
329 . 63001 

. 28360 | 3.52609 
391 . 62219 
423 . 51829 
454 . 1441 
486 . 51053 

. 28517 | 3.50666 
549 . 50279 
580 . 49894 
612 . 49509 
643 . 49125 

. 28675 | 3.48741 

Cot. Tan. 
74° 

BResateeRs 

= 



Table 19.—NATURAL TANGENTS AND COTANGENTS—Con. 

M at iv 18° 19° 
“| Pan, Cot Tan. Cot. Tan. Cot. Tan. Cot. 

0 |0. 28675 3. 48741 0. 30573 3. 27085 0. 32492 3. 07768 0. 34433 2. 90421 

1 706 . 48359 605 . 26745 524 . 07464 465 . 90147 

2 738 . 47977 637 . 26406 556 . 07160 498 . 89873 

3 769 . 47596 669 . 26067 588 . 06857 530 . 89600 

4 800 . 47216 700 . 25729 621 . 06554 563 . 89327 

5 | . 28832 3. 46837 . 30732 3. 25392 . 32653 3. 06252 . 34596 2. 89055 

6 864 . 46458 764 . 25055 685 . 05950 628 . 88783 

7 895 . 46080 796 . 24719 717 . 05649 661 . 88511 

8 927 . 45703 828 . 24383 749 . 05349 693 . 88240 

9 958 . 45327 860 . 24049 782 . 05049 726 . 87970 

10 | .28990 | 3.44951 . 30891 3. 23714 , 32814 | 3.04749 . 34758 | 2.87700 

11 | . 29021 . 44576 923 . 23381 846 . 04450 791 . 87430 

12 053 . 44202 955 . 23048 878 . 04152 824 . 87161 

13 084 . 48829 987 . 22715 911 . 03854 856 . 86892 

14 116 . 43456 . 31019 . 22384 943 . 03556 889 . 86624 

15 | .29147 | 3.43084 . 31051 3. 22053 , 82975 | 3.03260 , 34922 | 2.86356 

16 179 . 42713 083 2122 . 33007 . 02963 954 . 86089 

17 210 . 42343 115 . 21392 040 . 02667 987 . 85822 

18 242 . 41973 147 . 21063 072 . 02372 . 30020 . 85555 

19 274 . 41604 178 . 20734 104 . 02077 052 . 85289 

20 | . 29305 | 3.41236 . 31210 | 3.20406 . 33136 | 3.01783 . 35085 | 2. 85023 

21 337 . 40869 242 . 20079 169 . 01489 118 . 84758 

22 368 . 40502 274 . 19752 201 . 01196 150 . 84494 

23 400 . 40136 306 . 19426 233 . 00903 183 . 84229 

24 432 . 39771 338 . 19100 266 . 00611 216 . 83965 

25 | .29463 | 3.39406 , 81370 | 3.18775 . 33298 | 3.00319 , 35248 | 2.83702 

26 495 . 39042 402 . 18451 330 . 00028 281 . 83439 

PA 526 . 38679 434 . 18127 363 | 2. 99738 314 . 83176 

28 558 . 38317 466 . 17804 395 . 99447 346 . 82914 

29 590 . 37955 498 . 17481 427 . 99158 379 . 82653 

30 | . 29621 3. 37594 . 31530 | 3.17159 . 33460 | 2. 98868 35412 | 2.82391 

31 653 . 37234 562 . 16838 492 . 98580 445 . 82130 

32 685 . 36875 594 . 16517 524 . 98292 477 . 81870 

33 716 . 36516 626 . 16197 557 . 98004 510 . 81610 

34 748 . 36158 658 . 15877 589 97717 543 . 81350 

35 | .29780 | 3.35800 . 31690 | 3.15558 . 33621 2. 97430 . 35576 | 2.81091 

36 811 . 35443 22 . 15240 654 . 97144 608 . 80833 

37 843 . 85087 754 . 14922 686 . 96858 | 641 . 80574 

38 875 Nes ioe 786 . 14605 718 . 96573 674 . 80316 

39 906 . 34377 818 . 14288 751 . 96288 707 . 80059 

40 | . 29938 | 3.34023 . 31850 | 3.138972 . 33783 | 2. 96004 . 35740 | 2. 79802 

41 970 . 33670 882 . 13656 816 . 95721 772 . 79545 

42 | .30001 ~aeal7 914 alsett 848 . 95437 805 . 79289 

43 033 . 32965 946 . 13027 881 . 95155 838 . 79033 

44 065 . 32614 978 212713 913 . 94872 871 . 78778 

45 | .30097 | 3.32264 . 32010 | 3.12400 , 33945 | 2. 94591 . 35904 | 2. 78523 

46 128 . 31914 042 . 12087 978 . 94309 937 . 78269 

47 160 . 31565 074 pe hive) . 34010 . 94028 969 . 78014 

48 192 31216 106 . 11464 043 . 93748 . 36002 . 77761 

49 224 . 30868 139 Shi 153 075 . 93468 035 . 77507 

50 | .30255 | 3.30521 Perauie 3. 10842 , 34108 | 2. 93189 , 36068 | 2. 77254 

51 287 . 30174 203 . 10532 140 . 92910 101 . 77002 

52 319 . 29829 235 . 10223 173 . 92632 134 . 76750 

53 351 . 29483 267 . 09914 205 . 92354 167 . 76498 

54 382 . 29139 299 . 09606 238 . 92076 199 . 76247 

55 | .30414 | 3.28795 . 32331 3. 09298 , 34270 | 2.91799 . 36232 | 2. 75996 

56 446 . 28452 363 . 08991 303 . 91523 265 . 75746 

57 478 . 28109 396 . 08685 335 . 91246 298 . 75496 

58 509 - 27767 428 . 08379 368 . 90971 331 . 75246 

59 541 . 27426 460 . 08073 400 . 90696 364, . 74997 

60 | . 30573 3. 27085 . 32492 | 3.07768 , 34433 | 2.90421 . 36397 | 2.74748 

Cot. Tan. Cot. Tan. Cot. Tan. Cot. Tan. 

73° 72° 71° 70° 
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Table 19—NATURAL TANGENTS AND COTANGENTS—Con. 

M 20° 21° Za 23° 

as ead by Cot. Tan. Cot. Tan. Cot. | Tan. Cot. 

0 |0. 36397 2. 74748 0. 38386 2. 60509 0. 40403 2. 47509 0. 42447 2. 35585 60 
1 430 . 74499 420 . 60283 436 . 47302 482 . 35395 59 
2 463 . 74251 453 . 60057 470 . 47095 516 . 35205 58 
3 496 . 74004 487 . 69831 504 - 46888 551 . 35015 57 
4 529 . 73756 520 . 59606 538 . 46682 585 . 34825 56 
5 36562 2. 73509 . 38553 2. 59381 . 40572 2. 46476 . 42619 2. 34636 55 
6 595 . 73263 587 . 59156 606 . 46270 654 . 34447 54 
7 628 . 73017 620 . §8932 640 . 46065 688 . 84258 53 
8 661 vari. 654 . 58708 674 . 45860 722 . 34069 52 
9 694 . 72526 687 . 58484 707 . 45655 757 . 83881 51 

10 36727 2. 72281 . 38721 2. 58261 . 40741 2. 45451 . 42791 2. 33693 50 
11 760 . 72036 754 . 68038 775 . 45246 826 . 83505 49 
12 793 S71 792 787 . 57815 809 . 45043 860 .dd0l? 48 
13 826 . 71548 821 . 57593 843 . 44839 894 . 33130 47 
14 859 . 713805 854 . 673871 877 . 44636 929 . 32943 46 
15 | . 36892 2. 71062 . 88888 2. 57150 . 40911 2. 44433 . 42963 2. 832756 45 
16 925 . 70819 921 . 56928 945 . 44230 998 . 32570 44 
17 958 . 70577 955 . 56707 979 . 44027 . 43032 . 82383 43 
18 991 . 703835 988 . 56487 . 41013 . 43825 067 . 32197 42 
19 | . 37024 . 70094 . 39022 . 56266 047 . 43623 101 . 82012 41 
20 | . 37057 2. 69853 . 89055 2. 56046 . 41081 2. 43422 . 43136 2. 31826 40 
21 090 . 69612 089 . 55827 115 . 43220 170 . 31641 39 
22 123 . 69371 122 . 55608 149 . 43019 205 . 31456 38 
23 157 . 69131 156 . 55389 183 . 42819 239 . 31271 37 
24 190 . 68892 190 . 55170 217 . 42618 274 . 31086 36 
25 | . 37223 2. 68653 . 39223 2. 54952 . 41251 2. 42418 . 43308 2. 30902 35 
26 256 . 68414 257 . 54734 285 . 42218 343 . 30718 34 
27 289 . 68175 290 . 54516 319 . 42019 378 . 80534 33 
28 322 . 67937 324 . 54299 353 . 41819 412 . 30351 32 
29 355 . 67700 357 . 54082 387 . 41620 447 . 80167 31 
30 | .37388 2. 67462 . 39391 2. 53865 . 41421 2. 41421 . 43481 2. 29984 30 
31 422 . 67225 425 . 58648 455 . 41223 516 . 29801 29 
32 455 . 66989 458 . 638432 490 . 41025 550 . 29619 28 
33 488 . 66752 492 Ppael, 524 . 40827 585 . 29437 27 
34 §21 . 66516 526 . 53001 558 . 40629 620 . 29254 26 
35 | . 37554 2. 66281 . 39559 2. 52786 . 41592 2. 40432 . 43654 2. 29073 25 
36 588 . 66046 593 . 62571 626 . 40235 689 . 28891 24 
37 621 . 65811 626 . 62357 660 . 40038 724 . 28710 23 
38 654 . 65576 660 . 62142 694 . 39841 758 . 28528 22 
39 687 . 65342 694 . 61929 728 . 39645 793 . 28348 21 
40 | . 37720 2. 65109 . 39727 2.51715 . 41763 2. 39449 . 43828 2. 28167 20 
41 754 . 64875 761 . 61502 797 . 39253 862 . 27987 19 
42 787 . 64642 795 . 51289 831 . 39058 897 . 27806 18 
43 820 . 64410 829 . 51076 865 . 38863 932 . 27626 17 
44 853 . 64177 862 . 50864 899 . 38668 966 . 27447 16 
45 | . 37887 2. 63945 . 39896 2. 50652 . 41933 2. 38473 . 44001 2, 27267 15 
46 920 . 63714 930 . 50440 968 . 38279 036 . 27088 14 
47 953 . 63483 963 . 50229 . 42002 . 38084 071 . 26909 13 
48 986 . 63252 997 . 50018 036 . 37891 105 . 26730 12 
49 | .38020 . 63021 . 40031 . 49807 070 . 37697 140 . 26552 11 
50 | . 38053 2. 62791 . 40065 2. 49597 . 42105 2. 37504 . 44175 2, 26347 10 
51 086 . 62561 098 . 49386 139 .dfall 210 . 26196 9 
52 120 . 62332 132 . 49177 173 . 37118 244 . 26018 8 
53 153 . 62103 166 . 48967 207 . 36925 279 . 25840 7 
54 186 . 61874 200 . 48758 242 . 36733 314 . 25663 6 
55 | . 38220 2. 61646 . 40234 2. 48549 . 42276 2. 36541 . 44349 2. 25486 5 
56 253 . 61418 267 . 48340 310 . 36349 384 . 25309 4 
57 286 . 61190 301 . 48132 345 . 36158 418 . 251382 3 
58 320 . 60963 335 . 47924 379 . 35967 453 . 24956 2 
59 353 60736 369 . 47716 413 . 35776 488 . 24780 1 
60 | . 38386 2. 60509 . 40403 2. 47509 . 42447 2. 35585 . 45523 2. 24604 0 

Cot Tan. Cot Tan. Cot. Tan. Cot. Tan. M 
69° 68° 67° 66° . 
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Table 19.—NATURAL TANGENTS AND COTANGENTS—Con. 

M 24° 25° 26° 27° 

4 Tan, Cot. Tan. Cot. Tan. Cot. Tan. Cot. 
0 |0.44523 | 2.24604 | 0.46631 | 2.14451 | 0.48773 | 2.05030 | 0.50953 | 1.96261 
1 558 . 24428 666 . 14288 809 . 04879 989 - 96120 
2 593 . 24252 702 . 14125 845 . 04728 . 51026 . 95979 
3 627 . 24077 737 . 138963 881 . 04577 063 - 95838 
4 662 . 23902 772 . 13801 917 . 04426 099 . 95698 
5 | .44697 | 2.23727 . 46808 | 2. 138639 .48953 | 2.04276 . 51136 | 1.95557 
6 732 . 23553 843 . 13477 989 . 04125 173 . 95417 
7 767 . 23378 879 . 13316 . 49026 . 03975 209 . 95277 
8 802 . 23204 914 . 13154 062 - 03825 246 . 95137 
9 837 . 23030 950 . 12993 098 . 03675 283 . 94997 

10 | .44872 | 2.22857 . 46985 | 2. 12832 .49134 | 2.03526 . 51319 1, 94858 
11 907 . 22683 . 47021 . 12671 170 . 03376 356 . 94718 
12 942 . 22510 056 . 12511 206 . 03227 393 . 94579 
13 977 . 22337 092 . 12350 242 - 03078 430 . 94440 
14 | . 45012 . 22164 128 . 12190 278 . 02929 467 . 94301 
15 | .45047 | 2.21992 .47163 | 2.12030 .49315 | 2.02780 .51503 | 1.94162 
16 082 . 21819 199 . 11871 351 . 02631 540 . 94023 
17 Lie 7 . 21647 234 al rg 387 - 02483 577 - 93885 
18 152 . 21475 270 . 11552 423 . 02335 614 . 93746 
19 187 . 21304 305 . 11392 459 . 02187 651 - 93608 
20 | .45222 | 2.21132 . 47341 2. 11233 .49495 | 2.02039 . 51688 1. 93470 
21 257 . 20961 377 - 11075 532 . 01891 724 - 93332 
22 292 . 20790 412 . 10916 568 . 01743 761 . 93195 
23 327 . 20619 448 - . 10758 604 . 01596 798 - 93057 
24 362 . 20449 483 - 10600 640 . 01449 835 . 93920 
25 | .45397 | 2. 20278 .47519 | 2.10442 .49677 | 2.01302 . 51872 1. 92782 
26 432 . 20108 555 . 10284 713 - 01155 909 . 92645 
27 467 . 19938 590 . 10126 749 . 01008 946 . 92508 
28 502 . 19769 626 . 09969 786 . 00862 983 . 92371 
29 538 . 19599 662 . 09811 822 . 00715 . 52020 . 92235 
30 | .45573 | 2.19430 .47698 | 2.09654 .49858 | 2.00569 . 52057 | 1.92098 
31 608 . 19261 733 . 09498 894 - 00423 094 . 91962 
32 643 . 19092 769 . 09341 931 . 00277 131 - 91826 
33 678 . 18923 805 . 09184 967 - 00131 168 . 91690 
34 713 - 18755 840 . 09028 . 50004 1. 99986 205 . 91554 
35 | .45748 | 2.18587 . 47876 | 2.08872 . 50040 | 1.99841 . 52242 | 1.91418 
36 784 . 18419 912 . 08716 076 - 99695 279 . 91282 
37 819 . 18251 948 . 08560 113 - 99550 316 . 91147 
38 854 . 18084 984 . 08405 149 - 99406 353 . 91012 
39 889 . 17916 - 48019 . 08250 185 . 99261 390 . 90876 
40 | .45924 | 2.17749 .48055 | 2.08094 . 50222 | 1.99116 . 52427 | 1.90741 
41 960 . 17582 091 . 07939 258 . 98972 464 - 90607 
42 995 . 17416 127 . 07785 295 . 98828 501 . 90472 
43 | .46030 . 17249 163 . 07630 331 . 98684 538 . 90337 
44 065 . 17083 198 . 07476 368 | ~ . 98540 575 - 90203 
45 | .46101 | 2.16917 . 48234 | 2.07321 . 50404 1, 98396 . 52613 1. 90069 
46 136 . 16751 270 . 07167 441 - 98253 650 . 89935 
47 ial . 16585 306 . 07014 477 . 98110 687 . 89801 
48 206 . 16420 342 . 06860 514 . 97966 724 . 89667 
49 242 . 16255 378 . 06706 550 . 97823 761 - 89533 
50 | .46277 | 2.16090 .48414 | 2.06553 . 50587 | 1.97681 . 52798 1. 89400 
51 312 . 15925 450 . 06400 623 - 97538 836 . 89266 
52 348 . 15760 486 - 06247 660 . 97395 873 - 89133 
53 383 . 15596 521 . 06094 696 . 97253 910 . 89000 
54 418 . 15432 557 . 05942 733 97111 947 . 88867 
55 | . 46454 2. 15268 48593 | 2.05790 . 50769 | 1.96969 . 52985 1, 88734 
56 489 . 15104 629 . 05637 806 - 96827 . 53022 . 88602 
57 525 . 14940 665 . 05485 843 . 96685 059 . 88469 
58 560 14777 701 - 05333 879 . 96544 096 . 88337 
59 595 . 14614 737 . 05182 916 . 96402 134 . 88205 
60 | . 46631 2. 14451 - 48773 | 2.05030 - 50953 1. 96261 . 53171 1. 88073 

Cot. Tan. Cot Tan. Cot. Tan. Cot. Tan. 
65° 64° 63° 62° 
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Table 19.—NATURAL TANGENTS AND COTANGENTS—Con. 
fe} 

M. 28 
Tan. Cot. 

0 |0.53171 1. 88073 
1 208 . 87941 
2 246 . 87809 
3 283 . 87677 
4 320 . 87546 
5 | . 53358 1. 87415 
6 395 . 87283 
t 432 . 87152 
8 470 . 87021 
9 507 . 86891 

10 | . 53545 1. 86760 
11 582 . 86630 
12 620 . 86499 
13 657 . 86369 
14 694 . 86239 
15 | . 53732 1. 86109 
16 769 . 85979 
17 807 . 85850 
18 844 . 85720 
19 882 . 85591 
20 | . 53920 1. 85462 
21 957 . 85333 
22 995 . 85204 
23 | . 54032 . 85075 
24 070 . 84946 
25 | .54107 1. 84818 
26 145 . 84689 
746 f 183 . 84561 
28 220 . 84433 
29 258 . 84305 
30 | . 54296 1.84177 
31 333 . 84049 
By 371 . 83922 
33 409 . 83794 
34 446 . 83667 
35 | . 54484 1. 83540 
36 522 . 83413 
37 560 . 83286 
38 597 . 83159 
39 635 . 83033 
40 | . 54673 1. 82906 
41 711 . 82780 
42 748 . 82654 
43 786 . 82528 
44 824 . 82402 
45 | . 54862 1. 82276 
46 900 . 82150 
47 938 . 82025 
48 975 . 81899 
49 | .55013 . 81774 
50 | .55051 1. 81649 
51 089 . 81524 
52 127 . 81399 
53 165 . 81274 
54 203 . 81150 
55 | .55241 1.81025 
56 279 . 80901 
57 © 317 . 80777 
58 355 . 80653 
59 393 . 80529 
60 | . 55431 1. 80405 

Cot. Tan. 
61° 

0. 55431 

. 57735 

29° 

Tan. 

469 
507 
545 
583 

. 55621 
659 
697 
736 
774 

. 55812 
850 
888 
926 
964 

- 56003 
041 
079 
117 
156 

. 56194 
232 
270 
309 
347 

. 56385 
424 
462 
501 
539 

. 56577 
616 
654 
693 
731 

. 56769 
808 
846 
885 
923. 

. 56962 
- 57000 

039 
078 
116 

. 57155 
193 
232 
271 
309 

. 57348 
386 
425 
464 
503 

. 57541 
580 
619 
657 
696 

Cot. 
60° 

30° 31° 

Cot. Tan. Cot. alae Cot. 

1. 80405 0. 57735 1. 73205 0. 60086 1. 66428 
. 80281 774 . 73089 126 . 66318 
. 80158 813 . 72973 165 . 66209 
. 80034 851 . 12857 205 . 66099 
. T9911 890 . T2741 245 . 65990 

1. 79788 . 57929 1. 72625 . 60284 1. 65881 
. 79665 968 . 72509 324 . 65772 
. 79542 . 58007 . 12393 364 . 65663 
. 79419 046 . 72278 403 . 65554 
. 79296 085 . 72163 443 . 65445 

1. 79174 . 68124 1. 72047 . 60483 1, 65337 
. 79051 162 . 71932 522 . 65228 
. 78929 201 . 71817 562 . 65120 
. 78807 240 . 71702 602 . 65011 
. 78685 279 . 71588 642 . 64903 

1. 78563 . 68318 1. 71473 . 60681 1. 64795 
. 78441 357 . 71358 721 . 64687 
. 78319 396 . 71244 761 . 64579 
. 78198 435 . 70129 801 . 64471 
. 78077 474 . 71015 841 . 64363 

1. 77955 . §8513 1. 70901 . 60881 1. 64256 
. 77834 552 . 70787 921 . 64148 
ASR ANS) 591 . 70673 960 . 64041 
. 77592 631 . 70560 . 61000 . 68934 
. TTAT1 670 . 70446 040 . 68826 

1. 77351 . 58709 1. 70332 . 61080 1. 63719 
. 77230 748 . 70219 120 . 68612 
. 77110 787 . 70106 160 . 63505 
. 76990 826 . 69992 200 . 68398 
. 76869 865 . 69879 240 . 638292 

1. 76749 . 58905 1. 69766 . 61280 1. 63185 
. 76629 944 . 69653 320 . 638079 
. 76510 983 . 69541 360 . 62972 
. 76390 . 59022 . 69428 400 . 62866 
. 76271 061 . 69316 440 . 62760 

1.76151 . 69101 1. 69203 . 61480 1. 62654 
. 76032 140 . 69091 520 . 62548 
. 75913 179 . 68979 561 . 62442 
. 75794 218 - 68866 601 . 62336 
. 75675 258 . 68754 641 . 62230 

1. 75556 . 59297 1. 68643 . 61681 1. 62125 
. 75437 336 . 68531 721 . 62019 
. 75319 376 . 68419 761 . 61914 
. 75200 415 . 68308 801 . 61808 
. 75082 454 . 68196 | 842 . 61703 

1. 74964 . 59494 1. 68085 61882 1.61598 

. 74846 533 . 67974 922 . 61493 

. T4728 573 . 67863 962 . 61388 

. 74610 612 . 67752 62003 . 61283 

. 74492 651 |. .67641 043 . 61179 
1. 74375 . 59691 1. 67530 62083 1.61074 

. 74257 730 . 67419 124 . 60970 

. 74140 770 . 67309 164 . 60865 

. 74022 809 . 67198 204 . 60761 

. 73905 849 . 67088 245 . 60657 
1. 73788 . 59888 1. 66978 62285 1. 60553 

. 73671 928 . 66867 325 . 60449 
«73585 967 . 66757 366 . 60345 
. 734388 . 60007 . 66647 406 . 60241 

. 73321 046 . 66538 446 . 60137 
1. 73205 . 60086 1. 66428 . 62487 1. 60033 

Tan. Cot. Tan. Cot Tan. 
59° 58° 

Set & & OIm 100 

S| 



Table 19.—NATURAL TANGENTS AND COTANGENTS—Con. 

rept torre be 

. 63299 

. 63503 

Bye 33° 34° 

Cot. . Tan. Cot. Tan Cot. 

1.60033 | 0. 64941 1. 53986 | 0.67451 1. 42815 
. 59930 982 . 538888 493 . 48163 
. 59826 . 65024 . 538791 536 . 48070 
. 59723 065 . 53693 578 .47977 
. 59620 106 . 53595 620 . 47885 

1. 59517 . 65148 1. 53497 . 67663 1. 47792 
. 59414 189 . 53400 705 . 47699 
. 59311 231 . 538302 748 . 47607 
. 59208 272 . 53205 790 . 47514 
. 59105 314 . 53107 832 . 47422 

1. 59002 . 65355 1. 53010 . 67875 1. 47330 
. 58900 397 . 52913 917 . 47238 
. 58797 438 . 52816 960 . 47146 
. 58695 480 . 52719 . 68002 . 47053 
. 68593 521 . 52622 045 . 46962 

1. 58490 . 65563 1. 62525 . 68088 1. 46870 
. 58388 604 . 52429 130 . 46778 
. 58286 646 LSPAE YP, 173 . 46686 
. 68184 688 . 62235 215 . 46595 
. 58083 729 . 2139 258 . 46503 

1. 57981 . 65771 1. 52043 . 68301 1. 46411 
. 57879 813 . 51946 343 . 46320 
. 57778 854 . 51850 386 . 46229 
. 57676 896 . 51754 429 . 46137 
. 57575 938 . 51658 471 . 46046 

1. 57474 . 65980 1. 51562 . 68514 1. 45955 
61372 . 66021 . 51466 557 . 45864 
. 57271 063 . 51370 600 . 45773 
. 57170 105 . 61275 642 . 45682 
. 57069 147 . 51179 685 . 45592 

1. 56969 . 66189 1. 51084 . 68728 1. 45501 
. 56868 230 . 50988 771 . 45410 
. 56767 Tipe . 50893 814 . 45320 
. 56667 314 . 50797 857 . 45229 
. 56566 356 . 50702 900 . 45139 

1. 56466 . 66398 1, 50607 . 68942 1. 45049 
. 56366 440 . 50512 985 . 44958 
. 56265 482 . 50417 . 69028 . 44868 
. 56165 524 . 50322 071 . 44778 
. 56065 566 . 50228 114 . 44688 

1. 55966 66608 1. 50133 . 69157 1. 44598 
. 55866 650 . 50038 200 . 44508 
. 55766 692 . 49944 243 . 44418 
. 55666 734 . 49849 286 . 44329 
. 55567 776 . 49755 329 . 44239 

1. 55467 . 66818 1. 49661 . 69372 1. 44149 
. 55368 860 . 49566 416 . 44060 
. 55269 902 . 49472 459 . 43970 
. 55170 944 . 49378 502 . 43881 
. 55071 986 . 49284 545 . 48792 

1. 54972 67028 1. 49190 . 69588 1. 43703 
. 54873 071 . 49097 631 . 43614 
. 64774 113 . 49003 675 . 43525 
. 54675 155 . 48909 718 . 43436 
. 54576 197 . 48816 761 . 43347 

1. 54478 . 67239 1. 48722 . 69804 1. 438258 
. 54379 282 . 48629 847 . 43169 
. 64281 324 . 48536 891 . 43080 
. 64183 366 . 48442 934 . 42992 
. 54085 409 . 48349 977 . 42903 

1. 53986 . 67451 1, 48256 . 70021 1, 42815 

Tan. Cot. Tan. Cot. Tan. 
57° 56° 55° 

35° 

Tan. Cot. 

0. 70021 1. 42815 60 
064 . 42726 59 
107 . 42638 58 
151 . 42550 57 
194 . 42462 56 

70238 1. 42374 55 
281 . 42286 54 
325 . 42198 53 
368 . 42110 52 
412 . 42022 51 

70455 1, 41934 50 
499 . 41847 49 
542 . 41759 48 
586 . 41672 47 
629 . 41584 46 

70673 1. 41497 45 
717 . 41409 44° 
760 . 41322 43 
804 . 41235 42 
848 . 41148 41 

70891 1. 41061 40 
935 . 40974 39 
979 . 40887 38 

71023 . 40800 37 
066 . 40714 36 

71110 1. 40627 35 
154 . 40540 34 
198 . 40454 33 
242 . 40367 32 
285 . 40281 31 

71329 1. 40195 30 
373 . 40109 29 
417 . 40022 28 
461 . 39936 27 
505 . 39850 26 

71549 1, 39764 25 
593 . 39679 24 
637 . 39593 23 
681 . 39507 22 
725 . 39421 21 

71769 1, 39336 20 
813 . 39250 19 
857 . 39165 18 
901 . 39079 17 
946 . 38994 16 

71990 1. 38909 15 
72034 . 88824 14 

078 . 38738 13 
22 . 38653 12 
167 . 38568 11 

72211 1. 38484 10 
255 . 38399 9 
299 . 38314 8 
344 . 88229 7 
388 . 38145 6 

72432 1. 38060 5 
477 . 37976 4 
521 . 37891 3 
565 . 37807 2 
610 alias 1 

. 72654 1. 37638 0 

Cot. Tan. 
54° M. 
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Table 19.—NATURAL TANGENTS AND COTANGENTS—Con. 

M 36° = Y he 38° 39° 

a Abat Cot. Tan Cot. Tan Cot. Tan. Cot. 

0 |0. 72654 1. 37638 0. 75355 1. 32704 0. 78129 1. 27994 0. 80978 1. 23490 60 
1 699 37554 401 . 32624 175 . 27917 81027 23416 59 
2 743 37470 447 . 32544 222 . 27841 075 23343 58 
3 788 37386 492 . 32464 269 . 27764 123 23270 57 
4 832 37302 538 . 32384 316 . 27688 171 23196 56 
5 | aresis 1. 37218 75584 1. 32304 . 78363 1. 27611 81220 1. 23123 55 
6 921 37134 629 . 32224 410 . 27535 268 23050 54 
7 966 37050 675 . 32144 457 . 27458 316 22977 53 
8 73010 36967 721 . 32064 504 . 27382 364 . 22904 52 
9 055 . 86883 767 . 31984 551 . 27306 413 . 22831 51 

10 73100 1. 836800 75812 1. 31904 . 78598 1. 27230 81461 1. 22758 50 
il 144 36716 858 . 31825 645 . 27153 510 22685 49 
12 189 . 36633 904 . 31745 692 . 27077 558 | © . 22612 48 
13 234 36549 950 . 31666 739 . 27001 606 22539 47 
14 278 . 36466 996 . 31586 786 . 26925 655 . 22467 46 
15 | . 73323 1. 36383 76042 1. 31507 . 78834 1. 26849 81703 1, 22394 45 
16 368 . 36300 088 . 31427 881 . 26774 752 22321 44 
17 413 . 36217 134 . 31348 928 . 26698 800 22249 43 
18 457 . 36134 180 . 31269 975 . 26622 849 22176 42 
19 502 . 36051 226 . 31190 . 79022 . 26546 898 22104 41 
20 73547 1. 35968 76272 1.31110 . 79070 1. 26471 81946 1. 22031 40 
21 592 . 35885 318 . 31031 117 . 26395 995 21959 39 
22 637 . 80802 364 . 30952 164 . 26319 . 82044 21886 38 
23 681 . 35718 410 . 80873 212 . 26244 092 21814 37 
24 726 . 35637 456 . 80795 259 . 26169 141 21742 36 
25 73771 1. 35554 76502 1. 30716 . 79306 1. 26093 82190 1. 21670 35 
26 816 . 35472 548 . 30637 354 . 26018 238 21598 34 
27 861 . 85389 594 . 80558 401 . 25943 287 21526 33 
28 906 . 35307 640 . 30480 449 . 25867 336 21454 32 
29 951 . 35224 686 . 30401 496 . 25792 385 21382 31 
30 73996 1. 35142 76733 1. 30323 . 79544 1. 25717 82434 1. 21310 30 
31 74041 . 35060 779 . 30244 591 . 25642 483 21238 29 
32 086 . 34978 825 . 30166 639 . 25567 531 21166 28 
33 131 . 34896 871 . 30087 686 . 25492 580 21094 27 
34 176 . 34814 918 . 30009 734 . 25417 629 21023 26 
35 74221 1. 34732 76964 1. 29931 . 79781 1. 25343 82678 1. 20951 25 
36 267 . 34650 77010 . 29853 829 . 25268 727 20879 24 
37 312 . 34568 057 . 29775 877 . 25193 776 20808 23 
38 357 . 34487 103 . 29696 924 . 25118 825 20736 22 
39 402 . 34405 149 . 29618 972 . 25044 874 20665 21 
40 | . 74447 1. 34323 77196 1. 29541 . 80020 1, 24969 . 82923 1. 20593 20 
41 492 . 34242 242 . 29463 067 . 24895 972 20522 19 
42 538 . 34160 289 . 29385 115 . 24820 83022 20451 18 
43 583 . 34079 335 . 29307 163 . 24746 071 20379 17 
44 628 . 33998 382 . 29229 21) . 24672 120 20308 16 
45 | . 74674 1. 33916 77428 1. 29152 . 80258 1. 24597 83169 1. 20237 15 
46 719 . 33835 475 . 29074 306 . 24523 218 20166 14 
47 764 . 33754 521 . 28997 354 . 24449 268 20095 13 
48 810 . 338673 568 . 28919 402 . 24375 317 20024 12 
49 855 . 83592 615 . 28842 450 . 24301 366 19953 11 
50 74900 1. 33511 77661 1. 28764 . 80498 1. 24227 83415 1. 19882 10 
51 946 . 33430 708 . 28687 546 . 24153 465 19811 9 
52 991 . 33349 754 . 28610 594 . 24079 514 19740 8 
53 | . 75037 . 33268 801 . 28533 642 . 24005 564 19669 7 
54 082 . 33187 848 . 28456 690 . 23931 613 19599 6 
55 75128 1. 33107 77895 1, 28379 . 80738 1, 23858 83662 1. 19528 5 
56 173 . 33026 941 . 28302 786 . 23784 712 19457 4 

57 219 . 32946 988 . 28225 834 . 23710 761 19387 3 
58 264 . 32865 78035 . 28148 882 . 23637 811 19316 2 
59 310 . 32785 082 . 28071 930 . 28063 860 19246 1 
60 | . 75355 1. 32704 . 78129 1. 27994 . 80978 1. 23490 . 83910 1.19175 0 

Cot. Tan. Cot Tan. Cot Tan. Cot. Tan M 
53° 52° 51° 50° ‘ 
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Table 19.—NATURAL TANGENTS AND COTANGENTS—Con. 

40° 

NES: ae. 
0 |0. 83910 1, 19175 
1 960 . 19105 
2 | . 84009 . 19035 
5 059 . 18964 
4 108 . 18894 
5 | . 84158 1. 18824 
6 208 . 18754 
7 258 . 18684 
8 307 . 18614 
9 357 . 18544 

10 | . 84407 1. 18474 
11 457 . 18404 
12 507 . 18334 
13 556 . 18264 
14 606 . 18194 
15 | . 84656 1. 18125 
16 706 . 18055 
17 756 . 17986 
18 806 . 17916 
19 856 . 17846 
20 | . 84906 1.17777 
21 956 . 17708 
22 | . 85006 . 17638 
23 057 . 17569 
24 107 . 17500 
25 | .85157 1. 17430 
26 207 . 17361 
27 257 . 17292 
28 308 . 17223 
29 358 . 17154 
30 | . 85408 1, 17085 
31 458 . 17016 
32 509 . 16947 
33 559 . 16878 
34 | 609 | ~ . 16809 
35 | . 85660 1. 16741 
36 710 . 16672 
37 761 . 16603 
38 811 . 16535 
39 862 . 16466 
40 | . 85912 1. 16398 
Al 963 . 16329 
42 | .86014 . 16261 
43 064 . 16192 
44 115 . 16124 
45 | . 86166 1. 16056 
46 216 . 15987 
47 267 . 15919 
48 318 . 15851 
49 368 . 15783 
50 | . 86419 1. 15715 
51 470 . 15647 
52 521 . 15579 
53 572 SES LL 
54 623 . 15443 
55 | . 86674 1. 15375 
56 725 . 15308 
57 776 . 15240 
58 827 . 15172 
59 878 . 15104 
60 | . 86929 1. 15037 

Cot. . Tan. 

0. 86929 

. 90040 

41° 

Tan. 

980 
. 87031 

082 
133 

. 87184 
236 
287 
338 
389 

. 87441 
492 
543 
595 
646 

. 87698 
749 
801 
852 
904 

. 87955 

. 88007 
059 
110 
162 

. 88214 
265 
317 
369 
421 

. 88473 
524 
576 
628 
680 

. 88732 
784 
836 
888 
940 

. 88992 

. 89045 
097 
149 
201 

. 89253 
306 
358 
410 
463 

. 89515 
567 
620 
672 
725 

. 89777 
830 
883 
935 
988 

Cot. 
48° 

Cot. 

1. 15037 
. 14969 
. 14902 
. 14834 
. 14767 
. 14699 
. 14632 
. 14565 
. 14498 
. 14430 
. 14363 
. 14296 
. 14229 
. 14162 
. 14095 
. 14028 
. 13961 
. 13894 
. 18828 
. 138761 
. 13694 
. 13627 
. 13561 
. 13494 
. 13428 
. 13361 
. 13295 
. 138228 
. 13162 
. 13096 

1. 13029 
. 12963 
. 12897 
. 12831 
. 12765 

1. 12699 
. 12633 
. 12567 
. 12501 
. 12435 

1. 12369 
. 12303 
. 12238 
~ 12172 
. 12106 
. 12041 
. 11975 
. 11909 
. 11844 
. 11778 

1.11713 
. 11648 
. 11582 
. 11517 
. 11452 
. 11387 
. 11821 
. 11256 
. 11191 
. 11126 

—" 

— 

—_ 

— 

—_ 

— 

pat 

1.11061 

Tan. 

42° 43° 

Tan. Cot. Tan. 

0. 90040 1. 11061 0. 93252 
093 . 10996 306 
146 . 10931 360 
199 . 10867 415 
251 . 10802 469 

. 90304 1. 10737 . 93524 
357 . 10672 578 
410 . 10607 633 
463 . 10543 688 
516 . 10478 742 

. 90569 1. 10414 . 93797 
621 . 10349 852 
674 . 10285 906 
727 . 10220 961 
781 . 10156 . 94016 

. 90834 1. 10091 . 94071 
887 . 10027 125 
940 . 09963 180 
993 . 09899 239 

. 91046 . 09834 290 

. 91099 1. 09770 . 94345 
153 . 09706 400 
206 . 09642 455 
259 . 09578 510 
313 . 09514 565 

. 91366 1. 09450 . 94620 
419 . 09386 676 
473 . 09322 731 
526 . 09258 786 
580 . 09195 841 

. 91633 1. 09131 94896 
687 . 09067 952 
740 . 09003 95007 
794 . 08940 062 
847 . 08876 118 

. 91901 1. 08813 95173 
955 . 08749 229 

. 92008 . 08686 284 
062 . 08622 340 
116 . 08559 395 

92170 1. 08496 95451 
224 . 08432 506 
LG . 08369 562 
331 . 08306 618 
385 . 08243 673 

92439 1. 08179 95729 
493 . 08116 785 
547 . 08053 841 
601 . 07990 897 
655 . 07927 952 

92709 1. 07864 . 96008 
763 . 07801 064 
817 . 07738 120 
872 . 07676 176 
926 . 07613 232 

. 92980 1. 07550 96288 
93034 . 07487 344 

088 . 07425 400 
143 . 07362 457 
197 . 07299 513 

. 93252 1. 07237 . 96569 

Cot Tan. Cot 
47° 46° 

68 

Cot. 

~ 1.07237 | 60 
. 07174 
. 07112 
. 07049 
. 06987 
. 06925 
. 06862 
. 06800 
. 06738 
. 06676 

1. 06613 
. 06551 
. 06489 
. 06427 
. 06365 

1. 06303 
. 06241 
. 06179 
. 06117 
. 06056 

1, 05994 
. 05932 
. 05870 
. 05809 
. 05747 
. 05685 
. 05624 
. 05562 
. 05501 
. 05439 

1. 05378 
. 05317 
. 05255 
. 05194 
. 05133 

1. 05072 
. 05010 
. 04949 
. 04888 
. 04827 

1. 04766 
. 04705 
. 04644 
. 04583 
. 04522 
. 04461 
. 04401 
. 04340 
. 04279 
. 04218 
. 04158 
. 04097 
. 04036 
. 03976 
. 03915 
. 03855 
. 03794 
. 03734 
. 03674 
. 03613 

— 

i" 

—" 

—_ 

—" 

1.03553. 
‘Tan: 
epee 

a —_ 



Table 19.—NATURAL TANGENTS AND COTANGENTS—Con. 

44° 

ee | | | | | LN | Le 

Cot. 

1. 03553 
. 03493 
. 03433 
. 03372 
. 03312 
. 03252 
. 03192 
. 03182 
. 08072 
. 03012 
. 02952 
. 02892 
. 02832 
. 02772 
. 02718 
. 02653 
. 02593 
. 02533 
. 02474 
. 02414 

1, 02355 

— 

— 

— 

44° 

Tan. Cot. 

0. 97700 1. 02355 
756 . 02295 
813 . 02236 
870 . 02176 
927 . 02117 

. 97984 1. 02057 

. 98041 . 01998 
098 . 01939 
155 . 01879 
213 . 01820 

. 98270 1.01761 
327 . 01702 
384 . 01642 
441 . 01583 
499 . 01524 

98556 1. 01465 
613 . 01406 
671 . 01347 
728 . 01288 
786 . 01229 

98843 1.01170 

Cot. Tan 

45° 

69 

0. 98843 
901 
958 

. 99016 
073 

. 99131 
189 
247 
304 
362 

. 99420 
478 
536 
594 
652 

. 99710 
768 
826 
884 
942 

1. 00000 

Cot. of 

45° 

1.01170 
. 01112 
. 01053 
. 00994 
. 00935 

1. 00876 
. 00818 
. 00759 
. 00701 
. 00642 

1, 00583 
. 00525 
. 00467 
. 00408 
. 00350 

1. 00291 
. 00233 
. 00175 
. 00116 
. 00058 

1. 00000 

Tan. 
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[For minor roads with ditch] 
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Table 20.—_SLOPE STAKES AND AREAS 
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W=15 W=16 W=17 
Slope, : - ees os ROS Bh Bee es 
percent 

A B F Cc S it B F C S A B F C S 

i ay ae 8.9 10.1 14, 2 1.3 1207 9.6 10. 6 14.9 1.3 13.3 10.3 BYA2 15.5 1.4 14.1 
pp Sai 10.9 10.3 15.3 1.6 13. 6 11.9 10.9 15.9 i Fae 14,4 13.0 11.5 16.5 1.8 15.2 
VAwees 13. 4 10. 6 16, 4 2.1 14.9 14.7 11.2 17.1 2.2 15.7 15.8 11.7 17.9 2.3 16.4 
tty Sy a 16.2 10.8 17.9 2.5 16,1 17.8 11.4 18.7 2.7 17.0 19.4 12.0 19. 5 2.8 17.9 
Lisp tee eee 19. 5 11.0 19.9 3.1 17.5 21.4 11.6 20. 8 3.3 18. 4 23.4 12.2 21.6 3.4 19.4 
SS ee 23.8 11.3 22. 2 3. 8 19, 2 26.1 11.9 23. 2 4.0 20, 2 28. 6 12.5 24,2 4.2 212 
Uke eis 29. 0 11.6 25.3 4.6 21.2 31.7 12,2 26. 5 4.8 22.3 34. 7 12.8 QT 5.0 23.4 
DE es OSs 35. 2 11.9 29. 8 5. 5 23. 5 38. 6 12. 5 31.2 5.8 24,7 42.1 13.1 32. 7 6.1 25.9 
26 se See. | 43.5 12.3 36, 2 6.7 26. 5 47.6 12.9 38. 0 7.0 27.8 52. 6 13. 6 39. 4 7.4 29.3 
Pe Uk: ee 55. 5 12.9 46.1 8.2 30. 4 60. 5 13. 5 48.7 8. 6 31.9 66. 7 14.2 50. 6 9.0 33. 5 
ieee ee 72.9 13.7 65. 8 10.3 35. 8 80.3 14,4 68. 9 10.8 37. 6 88. 0 16.1 72.0 11.3 39. 4 
OO Me ibe oe 107.9 15.4 | 120.8 13.7 44.9 | 117.7 16.1} 128.7 14.3 47.0 | 129.4 16.9 | 133.9 15.0 49.3 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

Slope Stake stake to toe of cut slope. 
Grade Stoke ae F=Distance along slope, to be measured from 

A ie grade stake to fill stake. 
C= de cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

- grade stake to cut stake. 
te a= W= Width of finished road. 

NOTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 20.—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 3:1 {For minor roads with ditch] CUT SLOPE 2:1 

W=18 W=19 W=20 
Slope, a ae 
percent 

A B F Cc S A B F C S A B F Cc S 

{ Quwaees foot 11.2 11.8 16.1 1.5 14.8 12.1 12.4 16.7 1.6 15.6 12.9 12.9 17.4 1.6 16.2 
Tp ee See 14.1 12.1 17.2 1.9 16.0 15.0 12.6 17.9 2.0 L627 16.2 13.2 18.6 Pepa 17a6 
Ci ees Ge: 1253 18.6 2.4 ee 18.7 12.9 19.3 2.5 18.1 20.3 13.5 20. 0 2.6 18.9 
NES sees: Bae 20.9 12.5 20.4 2.9 18.6 2257 13.1 21.2 3.1 19.5 24.6 13.7 22.0 3.2 20. 4 
1 eee ae EE: & 25.5 12.8 22.5 3.6 20.3 27.8 13.4 23. 4 3.8 21.3 29.7 13.9 24.5 3.9 22.1 
20s ee oreees 31.1 13.1 25.2 4.4 22.3 33.3 13.6 26. 5 4.5 23.1 36.1 14.2 27.5 4.7 24.1 
De 37.7 13. 4 28.9 5.3 24.5 41.0 14.0 30. 1 5.5 25. 6 44.4 14.6 oles 5.7 26.7 
A Sel RS 45.8 13.7 34. 2 6.3 27.1 49.7 14.3 35. 6 6.6 28. 3 54. 4 15.0 36.7 6.9 29.7 
DAV ae cp gles 57.1 14.2 41.3 Tl 30. 6 61.9 14.8 43.2 8.0 31.9 67.6 15.5 44.6 8.4 33. 4 
a ee ae 12.2 14.8 53. 2 9.4 34.9 78.9 15.5 55. 2 9.9 36.6 86. 0 16.2 57.1 10.3 38. 2 
aU ne ee chee 96. 1 15.8 75.2 11.9 41.2 | 104.6 16.5 78.3 12.4 43.1 | 113.4 1762 81.4 12.9 44.9 

bye a eee 141.7 17.7 | 139.2 15.7 51.6 | 154.6 18.5 | 144.4 16.4 53.9 | 166.4 19.2 |} 152.3 17.1 56. 0 

W=21 W=22 W=23 
Slope, aed 
percent 

A B F C S A B F C S A B F C S 

11 ee tee acme 13.9 13.5 17.9 1.7 17.0 14.9 14.1 18.5 1.8 Lion 15.9 14.6 19.2 1.8 18.3 
ss as Ene Sie 17.5 13.8 19.2 Qn2 18.3 18.7 14.3 20.0 2.3 18.9 20.0 14.9 20. 6 2.4 19.7 
eee Sees 21.5 14.0 20.9 2.7 19.6 23.2 14.6 21.6 2.8 20.5 25. 0 15.2 22.3 3.0 21.3 

ie acl od 26. 5 14.3 22.8 3.4 21.3 28.3 14.8 23.8 3. 5 22.0 30. 4 15. 4 24.5 3.6 22.9 

1 Nols tee aaa a 32.1 14.5 25.4 4.1 23.0 34.6 15.1 26.3 4.3 24.0 37.2 15.7 27.2 4.4 24.9 

ot a esse ae 39. 0 14.8 28.6 4.9 25.1 42.0 15.4 29.6 5.1 26. 2 45.1 16.0 30. 6 5.3 27.2 

Doser tees 47.9 LO02 32.5 6.0 27.8 50.9 15.7 34.0 6.2 28.7 54.7 16.3 35. 2 6.4 29.8 

Je ogee pee a 58.7 15.6 38. 2 ee 30.9 63.1 16.2 39.7 7.5 32.0 67.6 16.8 41.1 7.8 33. 2 

26 cee Se eee 16.1 46. 5 8.7 34.7 78.1 16.7 48.4 9.1 35. 9 83.6 17.3 50. 3 9. 4 37.2 

Pees ee 92.3 16.8 59.7 10.7 39.6 | 100.0 17.5 61.7 11.1 41.3 | 106.8 18.1 64.3 11.5 42.7 
BORIS Sass 5I5 32 122.7 17.9 84.6 13.4 46.7 | 132.2 18.6 87.7 14.0 48.5 | 142.2 19.3 90.8 14.5 50. 4 
SY Seeteeroeey gp es 180.3 20.0 | 157.5 17.8 58.3 | 194.8 20.8 | 162.8 18.5 60.7 | 207.9 yA Wea an ee Wf Of 19.1 62.7 



EL 

Slope, mea Ge 2S er 
percent 

A B F C S A B ii C S A B F C S 

LU etree, 16.9 15.2 19.8 1.9 19.1 18.1 15.8 20. 4 2.0 19.8 19.1 16.3 21.1 2.0 20. 5 
[eee re 21.5 15.5 21.2 2.5 20.5 22.7 16.0 22.0 2.5 21.2 24.2 16.6 227 2.6 22.0 
eee eer 26. 4 15.7 23.2 3.1 22.0 28.3 16.3 23.9 3.2 22.9 30.3 16.9 24.5 3.3 2oe Ti 
LOLS sere eee 32.6 16.0 25.3 3.8 23.8 35. 0 16.6 26.1 3.9 24.7 36.9 Vet 27.1 4.0 25.6 Lape Sr re 39.8 16.3 28.1 4.6 25.9 42.2 16.8 29.2 4.7 26.7 45.0 17.4 30.0 4.9 27.6 
asset eco eee 48.4 16.6 31.6 5. 28.2 51.8 17.2 32.6 5.7 29.2 54.7 Way 33.9 5.9 30.1 
Zee eee 58.6 16.9 36. 4 6.6 30.9 62.7 17.5 37.6 6.9 32.0 66.8 18.1 38.8 ifat 33.1 
st Np i eae i pee 72.4 17.4 42.6 8.0 34. 4 77.3 18.0 44.1 8.3 35. 6 82.3 18.6 45.5 8.6 36.8 
26:2 Sees 90. 3 18.0 51.7 9.8 38.7 96. 2 18.6 53. 5 10.1 40.0 | 102.3 19.2 55. 4 10.4 41.3 
O82) nee 114.9 18.8 66. 2 12.0 44.4 | 122.3 19.4 68.8 12.4 45.8 | 131.0 20.1 70.8 12.8 47.4 
hese ehapenil aie 152.5 20. 0 94.0 15. 0 52.2 | 163.2 20.7 97.1 15.5 54.0) 174.2 21.4 | 100.2 16.1 55.9 
Sh Ep momma de 223. 5 22.3 | 175.9 19.8 65.0 | 239.6 23.1 | 181.2 20.5 67.4 | 256.3 23.9 | 186.4 21.2 69.7 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

Cnr stake to toe of cut slope. 
Pith, . F=Distance along slope, to be measured from 

Oe yates » Beer grade stake to fill stake. 
oS gt id C=Vertical cut, in feet, to be marked on cut 

AA os bE oe ae a Be stake. 
- giope > ee ee 7 —~<—1L “Cut Slope S=Distance along slope, to be measured from fil 7a H oF 2:/ (ee epee grade stake to cut stake. 

oe oa W= Width of finished road. 

NOTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 20.—SLOPE STAKES AND AREAS—Continued 

CUT SLOPE 1:1 [For minor roads with ditch] FILL SLOPE 3:1 
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Slope, 
percent A B F Cc S A B F Cc S A B F C S 

cae Sees 8.2 10.0 13.6 1.2 11.8 8.9 10.6 14,2 1.3 12.5 9.6 11.2 14.8 1.3 13.2 
Bn ER a 10.0 10.3 14.5 1.5 L207 10.9 10.9 15.1 1.6 13.4 11.8 11.4 15.9 1.7 14.0 
eet ore 12.0 10. 5 15.7 1.9 13. 4 13.2 11.1 16. 4 2.0 14.2 14.4 iby eg nb BT aL 15.0 
Ee ae re 14.5 10.8 16.9 2.3 14.4 15.9 11.4 i Wee 2.4 15.2 17.4 12.0 18. 5 2.5 16.0 
oa eee aes 17.5 11.1 18.6 Bat 15. 4 19.1 jin ed 19. 4 2.9 16.3 20.9 12.3 20.3 3.0 ga | 
Ra pee rewe 20.8 11.4 20.7 3.3 16.6 22.8 12.0 21,7 3.4 17.5 24.9 12.6 2257: 3.6 18.3 
a ee 24.7 ih 23. 5 3.8 17.9 27.1 12.3 24.7 4.0 18.8 29. 6 12.9 25.9 4.2 19.7 
Sa a ee Le 29.7 Dau P44 4.5 19.4 32.5 12.7 28. 7 4,8 20. 4 35.4 13.3 30.1 5.0 21.4 
Facets} 35.6 12.5 32.9 5.3 21.2 39.3 13.2 34.3 5.6 22.3 43.4 13.9 35. 7 5.9 23.5 
of 44.3 13.2 40.9 6.4 23. 6 48.2 13.8 43.5 6.7 24.7 53.0 14.5 45.4 7.0 26.0 
Foes Dae oetmen 55.7 14.0 57.4 7.6 26. 6 62.0 14.8 59. 5 8.1 28.1 Of7 15.5 62.7 8.5 29.4 
tee See 77.1 15.6 | 102.4 9.6 31.5 85.0 16.4 | 107.6 10.1 33. 1 93.2 L{-24)-112;9 10.6 34.7 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

Slope Stake stake to toe of cut slope. 
Grade Stake. “it F=Distance along slope, to be measured from 

pea We H=- 5 G-o grade stake to fill stake. 
Segre iC C=Vertical cut, in feet, to be marked on cut 

‘Cut Slope stake. 
B pel S=Distance along slope, to be measured from 

grade Stake to cut stake. 
w= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



FILL SLOPE 3:1 

Table 20.—SLOPE STAKES AND AREAS—Continued 

[For minor roads with ditch] CUT SLOPE 14:1 

W=18 W=19 W=20 
Slope, ae “ee 
percent 

A B F C S F C S A B F C S 

ii See a ae Sees 10.3 11.7 15.5 1.4 13.8 16.1 Lb 14.5 12.1 12.9 16.7 1.5 15.2 
Ss cme ree 12.8 12. 0 16. 5 1.8 14.7 Lifaeoe 1.8 15.5 15. 0 13.2 17.8 1.9 16.2 
a ae 15.7 12.3 17.8 2.2 15.7 18.5 2.3 16.5 18. 4 13.5 19.2 2.4 17.2 
ee ee ee ee 18.9 12.6 19.3 Dak 16.8 20.1 2.8 17.6 22.3 13.8 20.8 2.9 18. 4 
LS asco ee 22.8 12.9 22 3.2 18.0 22.1 3.3 18.8 26. 8 14.1 23. 0 3.5 19.6 
ee eee eee Died 13.2 23.7 3.8 19.2 24.7 3.9 20.1 31.8 14.4 25.8 4.1 21.0 
ae ee oe 32.6 13.6 26.8 4.5 20.8 28. 0 4.7 2187, 38. 2 14.8 29. 2 4.9 22.6 
i, eee ee eee eee 39. 0 14.0 31.2 5.3 22.5 32.7 5.5 23. 5 45. 6 15. 2 34. 2 Dank 24.4 
2) oe 47.1 14.5 37.6 6.2 24.6 39. 0 6.5 25.7 55. 4 15.8 40.9 6.7 26.8 
2 ee ON Se 58. 0 15.2 47.4 7.3 Pal fe?? 49.3 Uist 28.5 68.7 16. 6 51.3 8.0 29.7 
|| eS ore ees 73.9 16.2 65.8 8.8 30. 7 68.9 9.2 32.1 87.7 VF 71.0 9.7 33. 6 
OBE mee Meares, 102.0 18.0 | 118.2 11.1 36. 3 123.4 11.6 38.0 | 120.4 19.6 | 128.7 12.1 39. 6 

W=21 W=22 W=23 
Slope, 

percent 
A B F Cc S F C S A B F C S 

Ee Sees eee 13.0 13.5 17.2 1.6 16.0 17.9 eG, 16.6 14.8 14.6 18.5 Leg 17.3 
| Peat eee we 16.2 13.8 18.4 2.0 16.9 19.2 2a 17.6 18.5 14.9 19.8 2.2 18.3 
A eee eee eae 19.9 14.1 19.9 2.5 18.0 20.7 2.6 18.7 22.7 15.2 21.4 2.7 19.4 
i ee ae 23.8 14.3 21.8 3.0 19.0 22.6 3.1 19.8 27.5 15.5 23. 4 3.3 20.6 
Lae ee aes 28.9 14.7 23.9 3.6 20.5 24.7 3.8 21.3 33.1 15.8 25.8 3.9 22. 0 
BOL ie eh ese 34. 4 15. 0 26.8 4.3 21.8 27.8 4.5 22 39.8 16.2 28.8 4.6 23. 6 
a ae ae 41.2 15.4 30. 4 5.1 23. 5 31.6 5.3 24.5 47.5 16.6 32.8 5.5 25. 4 
Pi cas 49.6 15.9 35. 3 6.0 25.5 36. 7 6.2 26. 5 57.1 vin 38. 2 6.4 27.5 
ROS eee eS 2 60.3 16.5 42.3 7.0 27.9 44.2 Unis 29. 0 69.8 17.8 45.6 7.6 30. 2 
Pee ek ae 74.5 17.3 53. 2 8.4 31.0 55.8 8.6 32.0 85.8 18.6 57.8 9.0 33. 3 
De eee 94.6 18.4 74.1 10.0 34.9 77.3 10.4 36.2 | 110.2 19.9 79. 4 10.9 37.8 
ree 30. 3 20.4 | 133.9 12.6 139, 2 13.0 42.8 | 151.2 22.0 | 144.4 13.5 44.4 41.2 
A LEIA EE LD LLL AL AD PL ORL DEL OAD LP PIAA, DO TE: 



LL 

Ww=24 W=25 W=26 
Slope, iz Sere ee eS ES | eee ee ee Ree SS eee eee 
percent 

A B F Cc S A B F C S A B F C S 

Lib. gob ere ae 15.9 15.2 19.1 1.8 18.0 16.9 15.8 19.7 1.9 18.7 17.9 16.3 20.4 1.9 19.3 

i 4 bea yet 19.8 15.5 20.5 2.3 19. 0 21.3 16.1 21.1 2.4 19.8 22.4 16.6 21.9 2.4 20. 4 

ib. Se ee 24. 4 15.8 22.1 2.8 20. 2 26. 1 16.4 22.8 2.9 21.0 27.5 16.9 23.7 3.0 21.6 

Fees 29.5 16.1 24.2 3.4 21.4 31.6 16.7 24.9 3.5 22.3 33.7 | 17.3 25. 7 3.6 23.0 

DES ee See a 35. 4 16.4 26.7 4.0 22.8 37.9 17.0 27.6 4.2 23.7 40. 4 17.6 28.5 4.3 24.5 

2 ee a ee 42.6 16.8 29.8 4.8 24.5 45.5 17.4 30.8 5.0 25.3 48.5 18.0 31.9 5.1 26. 2 

A oe a er 51.4 17.3 33.7 5.7 26. 4 54.9 17.9 34.9 5.9 27.3 58.4 18.5 36.1 6.1 28.3 

7, Cee ae eee ae 61.6 17.8 39. 3 6.7 28.6 65.7 18.4 40.8 6.9 29.6 69. 9 19.0 42.2 ted 30. 5 

Gates aac seo = 74.4 18.4 47.4 7.8 31.2 80. 0 19.1 48.8 8.1 32. 4 85. 0 19.7 50.7 8.4 33. 4 

22: nes 92. 2 19.3 59.7 9.3 34.6 98.8 20. 0 61.7 9.7 35.8 | 105.6 Use 63.6 10.0 37.1 

BO=22 eee a 118. 0 20. 6 82. 5 11.2 39.1 | 126.0 21.3 85. 6 11.6 40.4 | 184.3 22.0 88. 8 12.0 41.8 

on reepae ie ee 162.2 22.8 | 149.6 14.0 46.0 | 173.6 23.6 | 154.9 14,5 47.6 | 185.4 24.4 | 160.2 15.0 49.3 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

A RS ° stake to toe of cut slope. 

Bote tttote ce ; F=Distance along slope, to be measured from 

‘ a= grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Norte: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 20.—SLOPE STAKES AND AREAS—Continued 

CUT SLOPE 1:1 [For minor roads with ditch] FILL SLOPE 3:1 

W=11 W=10 Ww=9 
Slope, 
percent 
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W=14 W=13 W=12 
Slope, 
percent 
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ns Sr Rare a ca a cme on cee come pa amen sre oe ee OE Fe Oe see ee Te 

W=15 W=16 W=17 Slope, 
percent 

A B F Cc S A B F C S A B F Cc S 

ete papa ae ee 7.4 9.9 13.1 1 igh | 11.1 8.1 10.5 13.6 1,2 1.7 8.8 LIA & 14,2 1.2 12.4 Rose See. ers 9.1 10.2 13.8 1.4 1b eg 9.9 10.8 14.5 1.5 12.4 10.8 11.4 15.1 1.6 13.0 gare ren sane fs 11.0 10.5 14.8 1 are 12.3 12.0 11.1 15.5 1.8 13.0 13.1 Lhe 16.2 1.9 13.7 i ert ee ten ae 13.1 10.8 16.0 2.1 13.0 14.4 11.4 16.8 2.2 13.7 15.7 12.0 17.5 2.3 14.5 182. se aeeste <2 15. 5 11.1 17.4 2.4 13.7 17.0 11.7 18.3 2.6 14.5 18.6 12.3 19, 2 pa 5 15.2 202 eee 2: 18.2 11.4 19. 4 2.9 14.5 20.0 12.0 20.4 3.0 15.3 2178 12.6 21.4 3.2 16.1 eet en ra 21.3 11.7 22.0 3.3 15.4 23.7 12.4 22.9 3.5 16.3 25.9 13.0 24,1 3.7 rere: fe eat op 25.1 12.1 25.3 3.8 16.4 27.9 12.8 26. 4 4.0 17.3 30.3 13.4 27.9 4,2 18.1 7 ah ena ie 29.9 12.6 30.1 4,4 17.6 33.1 13.3 31.5 4.7 18.6 36. 4 14.0 32.9 4,9 19.5 Bo FARIA Oe EE 36. 4 13.3 37.0 5.2 19,2 40.1 14.0 38.9 5.4 20. 2 44.0 14.7 40.9 5.7 PA BY. i | eg Som aap we 44.6 14.1 51.2 6.0 21.0 49. 5 14.9 53. 2 6.4 22. 2 54.1 15.6 56. 4 6.7 23.3 by eee 59. 3 15.6 89.3 7.3 24.1 65.3 16. 4 94.5 tal 25.3 71.6 17.2 99. 8 8.1 26.6 
a ee ee ee 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

Slope Stake, stake to toe of cut slope. 
/ F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W=Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 

Grade Stake 
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Table 20.—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 3:1 [For minor roads with ditch] CUT SLOPE 1:1 

W=18 W=19 W=20 
Slope, Re oS ee = EPR Re Tea Me 3 te 
percent 

A B F Cc S A B F C S A B F Cc S 

ie. eS eee 9.6 11.7 14.8 1.3 13.1 10.3 1232 15.5 1.4 13.6 11.1 12.8 16.1 1.4 14.3 
1040 2 Re Res eee 11.8 12.0 15.7 1.6 13.7 12.8 12.6 16.4 1.7 14.4 13.9 13.2 17.0 1.8 15.1 
1 5 Ae One a 14.3 12.3 16.9 2.0 14.4 15.5 12.9 17.6 2.1 15.1 16.9 13.5 18.3 22 15.8 
16ee eae Ving 12.6 18.3 2.4 15.2 18.6 13.2 19.1 250 15.9 20.1 13.8 19.9 2.6 16.6 
18 See 20.3 12.9 20.1 2.8 16. 0 22.0 13.5 21.0 3. 0 16.7 23.8 14,1 21.9 3.1 17.5 
PAR ees aeeD 23.8 13.2 22. 4 3.3 16.8 26.1 13.9 23.2 3. 5 17.7 28. 2 14.5 24.2 3.6 18.5 
yD di oop eee 28.0 13. 6 25.3 3.8 17.8 30. 8 14,3 26.2 4.0 18.8 33. 3 14,9 27.4 4.2 19.6 
gS 33. 4 14.1 29. 0 4.5 19, 1 36. 6 14.8 30. 1 4.7 20. 0 39. 4 15. 4 31.6 4.9 20.8 
2G IR a 39.9 14,7 34. 3 5.2 20. 5 43.1 15.3 36. 2 5.4 21.4 47.0 16.0 37.6 5.6 22.3 
= a ee 48.1 15. 4 42.8 6.0 22.2 52. 4 16.1 44.8 6.3 23. 2 56.9 16.8 46.7 6.5 24. 2 
51h > etry a 59.6 16. 4 58.5 7.0 24. 5 64. 7 Wie 61.6 7.3 25. 5 70.6 17.9 63.7 (het 26.7 
Ve ee aie pee. 78.2 18.0} 105.0 8.5 27.8 86. 0 18.9 | 107.6 8.9 29. 2 93. 3 19.7 | 112.9 9.3 30. 4 

W=21 W=22 W=23 
Slope, Rent.) an me 
percent 

A B F C S A B F Cc S A B F Cc S 

7s 5, ph etlenS ektoe 12.0 13.4 16.7 1,5 15.0 12.9 14.0 17.2 1.6 15.6 13.8 14.6 17.8 1.6 16.3 
ie ee See 14.8 13.7 17.8 1.9 15.7 15.9 14.3 18. 4 2.0 16.4 Wea 14.9 19. 0 2.0 17.1 
1. Es 5 eae aa 18.1 14,1 19. 0 2.3 16.5 19. 4 14.6 19.9 2.4 17.1 20. 8 15, 2 20. 5 2.5 17.8 
Gt, See 2G. 14.4 20. 6 BY) 17.4 23. 5 15. 0 21.4 2.9 18.1 25.2 15.6 22.2 3.0 18.8 
Oe 25.7 14.7 PPh 3.2 18. 2 PAE 15.3 23.6 3. 4 19.0 29.7 15.9 24. 5 3.5 19.7 
20 eee. 30. 5 15.1 Zone 3.8 19, 2 32.8 15.7 26. 3 3.9 20. 0 35. 6 16. 4 27.0 4.1 20.9 
Ay, ieee reige 36. 3 15.6 28.3 4.4 20. 5 39. 0 16.2 29.5 4.6 21.3 41.8 16.8 30. 7 4.7 22. 0 
7.1. ee 42.9 16.1 32.7 5.1 21.8 46.0 16.7 34. 2 5.3 22.6 49.8 17.4 35. 3 5.5 23. 5 
21 ih Sana 51.0 16.7 39. 0 5.9 23. 3 55. 2 17.4 40. 4 6.1 24.3 58.9 18. 0 42.3 6.3 25.1 
He <5 eee 61.5 17.5 48.7 6.8 25, 2 66. 4 18.2 50. 6 ws & 26. 2 71.5 18.9 52.6 7.4 27.3 
With iamean ane 76.1 18.6 66.8 8.0 27.7 82.6 19. 4 68. 9 8.3 28. 9 88. 5 20.1 72.0 8.6 30. 0 
SP-Bipn sete keg ie 100. 8 20.5 | 118.2 9.6 31.6 | 108.7 21.3 | 123.4 10. 0 32.9 |} 117.9 22.2 | 126.0 10. 4 34. 3 
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W=24 W=25 W=26 
Slope, a eee 
percent 

A B F Cc S A B F Cc S A rt F C S 

i (Ue eel ae 14.7 15.1 18. 5 1.7 16.9 15.7 15.7 19.1 i Fy 17.5 16.8 16.3 19.7 1.8 18.2 
| Va oe oer eee 18. 4 15. 5 19.7 | 17.7 19.6 16.1 20. 3 2.2 18.4 20. 8 16. 6 21.1 2.3 19.0 
BGCes oan Sn 22.3 15,8 74 EPs 2.6 18. 5 23.9 16. 4 21.9 2.7 19.2 25. 5 17.0 22.6 2.8 20. 0 
(CS eee 27.0 16.2 23. 0 3.1 19. 5 28. 9 16.8 23. 8 3.2 20. 3 30. 8 17.4 24.5 3.3 21.0 
as Chae irs 32.2 16.6 25.2 3.6 20.6 34, 4 Vine 26.1 3.8 21.3 36. 8 17.8 26.9 3.9 22.0 
anes ae eee 38. 1 17.0 28. 0 4.3 21.7 40. 7 17.6 29.1 4,4 22. 4 43. 4 18. 2 30. 1 4.6 23. 2 
+ 0 a eee 45.1 17.5 31.6 4.9 23. 0 48, 2 18.1 32. 8 5.1 23.8 51.3 18.7 34. 0 5.3 24.6 
ee 53. 1 18. 0 36. 7 5.7 24. 4 57.2 18.7 37.8 5.9 25.3 60. 8 19.3 39. 3 6.1 26. 1 
Pac Sat: Sao eae 63. 4 18.7 43.7 6. 6 26. 1 68.1 19.4 45.1 6.8 27.1 73.0 20. 1 46.5 re 28.1 
di uiskioke cad< 76.7 19.6 54.5 7.6 28.3 82.1 20.3 56. 5 7.9 29. 3 87.7 21.0 58. 4 8.2 30. 3 
Deen see 95.6 20.9 74.1 9.0 31.2 | 102.0 21.6 77.3 9.3 32.2 | 109.5 22. 4 79. 4 9.6 33. 4 
Giese sinedentct 126. 4 23.0] 131.3 10.8 35.5 | 135.3 23.8 | 136.5 11.2 36.7 | 144.3 24.6 | 141.8 11.6 38. 0 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

Slope Stoke, stake to toe of cut slope. 
Grade Stake f F=Distance along slope, to be measured from 

--——\-w---— 4 e grade stake to fill stake. 
‘ C=Vertical cut, in feet, to be marked on cut 

bg stake. 
£4. “Cut Slope S=Distance along slope, to be measured from 

“ grade stake to cut stake. 
eee W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



SLOPE STAKES AND AREAS—SPECIAL USE OF TABLE 21 

The data shown in table 21 are for use in staking a road section without a ditch; however 
this table may also be used to stake a road section with a ditch. 

Here is the procedure for staking a road section with a ditch. W in table 21 normally equals 
the width of finished road without ditch. For adaptation in this table: 

W=Required road width+D 

where D equals the width required for the ditch (fig. 16). D will vary with the cut slope and 
should be computed, to the nearest foot, for each new cut slope. 

EXAMPLE 

. Required, a 12-foot-wide road with ditch and a 34:1 cut slope. 

. Compute D: D=3+0.75=3.75; use 4. 
. Compute W: W=12+4=16. 
. Locate part of table for W=16. 
. Use data for setting slope stakes and obtaining end area for excavation. 
Add a number to the square feet of end area shown in column A. This number is the square 
feet of end area for the ditch. It will vary with the cut slope and should be recomputed 
for each cut slope. 

OUR OO be 

For a 30 percent ground slope and 34:1 cut slope— 

A B F C S 

16.0 9.1 13.1 3.5 12.3 
2.0 

18.0 

82 
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Table 21.—SLOPE STAKES AND AREAS 

{For minor roads without ditch] CUT SLOPE 14:1 FILL SLOPE 11:1 
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g8 

A=Area, in Square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
: F=Distance along slope, to be measured from 
Cc grade stake to fill stake. 

2 C=Vertical cut, in feet, to be marked on cut 
Cut Slope stake. 

B- gel S=Distance along slope, to be measured from 
Filt Slope— > 

grade stake to cut stake. 
W = Width of finished road. 

NoTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE 1:1 FILL SLOPE 11:1 

W=12 
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Cut Slope 
iT ae 

ve gel 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
y C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 21—SLOPE STAKES AND AREAS—Continued 

CUT SLOPE 1:1 [For minor roads without ditch] FILL SLOPE 14:1 

14 W: W=13 
Slope, percent 
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A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

C grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

Slope stake. ' Ded aece Vie) S=Distance along slope, to be measured from 
Fill Slope ——> ee 

grade stake to cut stake. 
W= Width of finished road. 

NoTeE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21—SLOPE STAKES AND AREAS—Continued 

{For minor roads without ditch] CUT SLOPE 1:1 FILL SLOPE 14:1 

W=16 W=15 
Slope, percent 
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A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

Slope Stake ———<< stake to toe of cut slope. 
Ue F=Distance along slope, to be measured from 

_ c grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

Cut Slope stake. 
j£es S=Distance along slope, to be measured from 
r grade stake to cut stake. 

W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21.—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 1:1 [For minor roads without ditch] CUT SLOPE 12:1 

W=17 Ww =18 
Slope, percent es Pi 

A B F Cc S A B F Cc S 

Lees at Ss See 4.8 9.0 9.5 LSE 10. 6 5.3 9.5 10. 0 Lek 11,2 
eS SS SS ee ee. 5.9 9.0 9.8 1.3 11.0 6. 6 9.5 10. 4 1.4 Lies 
1b ees eek Nae) dee 9. 0 10.2 1.6 11.5 8.0 9.5 10. 9 Ne 7 12.1 
Ge eee ee ae ee 8.5 9.0 10.7 1.9 12.0 9.5 9.5 11.3 2.0 12.6 
ree oe eet 10.0 9.0 11.1 2.2 12.5 11 9.5 11.8 2.3 13.2 
PAN ic coq e (eeMatyee = Nee 11.6 9.0 11.7 2.6 Isai 12.9 9.5 12.4 2.7 13.8 
Pi ON GS af ie Se Es 13.3 9.0 12.2 3.9 13.8 14.8 9.5 13.0 3 14,5 
LL Se eS eee 15. 2 9. 0 12.9 3.4 14.5 16.9 9.5 13.7 3.6 15.3 
DPE et ea ena Se 17.3 9.0 13.5 3.8 15. 2 19, 2 9.5 14.4 4.1 16.1 
Pate ee es Dae eer eee aare es 19.5 9. 0 14.3 4.3 16.1 21.8 9.5 15,2 4.6 17.0 
fs he, Poles eee ae eed 22.1 9.0 15.2 4.9 I Wigs 24.6 9.5 16.1 5. 2 18.0 
Coe ee cat eee ce 24.9 9.0 16.1 5. 5 18. 2 PHT 9.5 17.2 5.8 19, 2 
B4ee Creo ese ans 28.1 9. 0 17.2 6. 2 19.4 31.3 9.5 18. 3 6. 6 20. 5 
it BE ee ss ee 31.7 9.0 18.5 7.0 20.8 35. 3 9.5 19.6 7.4 21.9 
ee ee Se nels coe 35. 8 9. 0 19.9 8.0 22.4 39.9 9. 5 21.1 8.4 23.6 
CA |. esa es ee eee 40.5 9.0 21.5 9.0 24,2 45.1 9.5 22.9 9,5 25. 6 
CU) SR tease ee rea 44,9 8.9 23.7 10.1 26.1 50. 2 9.4 25, 2 10.7 27.6 
Cis Se Ae Bie eee 51.2 8.9 26. 0 11.5 28.6 57.2 9.4 27.6 12.2 30, 2 
C1 Ops an SE aeons eee 58. 7 8.9 28.8 13.2 31.6 65. 6 9.4 30. 5 14.0 33. 4 
CA Ce ee ee 67.9 8.9 32,1 15.3 35. 2 75.7 9.4 34, 1 16.1 37.2 
(10), Se ee ape eee 79. 2 8.9 36. 2 17.8 39.8 88. 4 9.4 38.5 18.8 42.0 
ede s Seer eres 5 os 93. 6 8.9 41.5 21.0 45.6 104.4 9.4 44.1 22.2 48.1 
ee ee 112.5 8.9 48.4 25.3 53.2 125. 5 9.4 51.4 26.7 56. 2 
MG Misawa sce utes es 138. 6 8.9 58. 0 31.2 63. 7 154. 6 9.4 61.6 32.9 67.3 
DS See peok osc Seo = 176.7 8.9 72.0 39. 7 79.1 197.1 9.4 76.5 41.9 83. 6 
ON Pee eee hoc 237.6 8.9 94.5 53. 4 103. 8 265. 0 9,4 100. 3 56. 4 109. 6 
(4 eh eR ea a ee 350. 8 8.9 136. 1 78.8 149. 6 391. 3 9.4 144.5 83.3 158. 0 
oa ae 633. 6 8.9 240. 4 142.4 264. 1 706. 8 9.4 255, 2 150. 4 279.0 



A OL = Gh TREES 
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Le [5:1 

i] 

C 

~ \Cut Slope 
1g? f 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade Stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W = Width of finished road. 

NOTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 14:1 [For minor roads without ditch] CUT SLOPE 1:1 

Ww=19 W=20 

Slope, percent toa <3 oe a eee te 

A B F C Ss A B F C S 

NOE, Sera eee 5.9 10. 0 10.6 1.2 11.8 6.6 10. 6 Vite! 1.3 12.5 

1) ee ieee =a 7.3 10.0 11.1 1.5 12.3 8.2 10. 6 1b 13, 1.6 13.0 

Gs ies ae 8.9 10. 0 11.5 1.8 12.8 10.0 10. 6 12.0 1.9 13.5 

Geese te ie 10. 5 10. 0 12.0 Dae 13. 3 11.8 10. 6 12.5 2.2 14,1 

Vic ae ee ee 12.3 10. 0 12.5 2p 13.9 13.8 10. 6 13.1 2.6 14.8 

DO Se ee nn Seas 14.3 10.0 13.1 2.9 14.6 16.1 10. 6 13.7 3.0 15.4 

DORs ease = 16. 4 10. 0 13.8 3.3 15. 3 18.4 10. 6 14.4 3.5 16, 2 

i) Sea eee 18.8 10. 0 14.5 3.8 16,1 21.0 10. 6 Look 4.0 17.0 

21) ee eres se 21.3 10. 0 15, 2 4.3 16.9 24.0 10. 6 15.9 4.5 17.9 

ics See eee? See 24,2 10. 0 16.1 4.8 17.9 20.1 10. 6 16.8 5.1 19.0 

BUSS ee eben sees 27.3 10. 0 17.1 5.5 19. 0 30. 6 10. 6 17.8 5.8 20. 1 

CD se Se ee ee 30.8 10. 0 18.2 6. 2 20. 2 34.6 10. 6 19.0 6.5 21.4 

CE ae 34,7 10. 0 19. 4 6.9 21.5 39. 0 10. 6 20. 3 7.4 22.8 

Bie See Seas 39. 1 10. 0 20. 8 7.8 De al 43.9 10. 6 21.7 8.3 24.5 

(alc ee ee eee 44,2 10. 0 22. 4 8.8 24.9 49.7 10. 6 23.4 9.4 26.4 

1) Se See 50. 0 10.0 24. 2 10. 0 26.9 56. 2 10. 6 25.3 10.6 28. 5 

7 Ye Dene ee ee 55. 6 9.9 26. 7 11.2 29.0 62. 6 10.5 27.9 11.9 30.8 

1 ee eee 63.4 9.9 29. 2 12.8 31.8 71.4 10.5 30.5 13.6 33. 7 

GE ee eS aes PRE 9.9 32.3 14.7 35.1 81.8 10.5 33:7 15. 6 37.3 

Re so ie ae 84.0 9.9 36. 1 17.0 39. 2 94.5 10. 5 37.6 18.0 41.6 

is Sees eee 98. 0 9.9 40.7 19.8 44.3 110. 3 10. 5 42.5 21.0 46.9 

Ly SE eee 115.8 9.9 46.6 23.4 50. 7 130. 3 10.5 48.7 24.8 53.8 

i a 139. 2 9.9 54.4 28.1 59, 2 156. 7 10. 5 56.8 29.8 62.8 

HOw. were Se aga 171.5 9.9 65, 2 34. 7 70.9 192.9 10.5 68. 0 36. 8 75, 2 

i) ee eS ee 218.6 9.9 80.9 44,2 88.0 245.9 10.5 84.5 46.8 93. 4 

(aes ee See 294. 0 9.9 106. 1 59. 4 115.4 330. 7 10, 5 110.8 63. 0 122.4 

ih as al Fg Se eee 434. 0 9.9 152.9 87.7 166. 4 488, 2 10.5 159. 7 93.0 176.5 

(0 SSRIS ioe a ae a 2,887.6 LOCOS Eee ee eee 304. 0 563. 9 3, 199. 6 DO MOM eats alae 320. 0 593. 6 



A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

Slope Stake ———< stake to toe of cut slope. 
ne F=Distance along slope, to be measured from 

C grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

gar ke stake. 
zi ye Fiat ‘a S=Distance along slope, to be measured from 

— Slope 7 ae grade stake to cut stake. 
5 Gi W= Width of finished road. 

NoTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 

c6 
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Table 21.-SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 114:1 [For minor roads without ditch] CUT SLOPE 14:1 

W=21 W=22 
Slope, percent 

A B F G S A B F C S 

iB US ese ee Se ion (Uh ef i Gye Mec BRA Vie) 11.6 12.3 1.4 13.7 
1 Want coe cen soae: ae 9. 0 11.1 12.2 1.6 13.6 9,9: 11.6 12.8 deg. 14.2 
LY bs sea cereale eee 10.9 AGU I oe. 2.0 14,2 12.0 11.6 13.3 mek 14.8 
Hy See tee oe 13. 0 11.1 1342 PBR 14.8 14.2 11.6 13.9 2.4 15. 5 
fs el gay ge, og a eee 15.2 11.1 13.8 Dat 15.4 16.6 11.6 14.5 2.9 16.1 
1 Us ely Sa Mins 17.6 SE 14.4 one 16.2 19.2 11.6 15.2 3.3 16.9 
es Pa ey Na eae 20.2 11.1 Tos 3.6 17.0 ea 11.6 15.9 3.8 Viod 
Dh PEE ie aR ts 23.1 1i5k 15.9 4.2 17.8 PL? 11.6 16.7 4.4 18.6 
7] teeta rie es ea 26.3 11.1 16.8 4.7 18.8 28.7 11.6 17.6 4.9 19.6 
DOS CRE Oe aoe ie 2 29.8 11.1 17.7 5.4 19.9 32. 5 11.6 18.6 5.6 20. 8 
(a4) Eee hn eae ee 33.6 ip kak 18.8 Gan 4a 36: 7 11.6 19.7 6.3 22. 0 
Dose eee eee 37.9 11.1 20.0 6.8 22.4 41.4 11.6 21.0 71 23. 4 
a ne eh CN es SE 42.7 i Gen 21.3 ed 23.9 46.7 11.6 22.4 8.) 25, 0 
sie Soe gate rg, Se 48, 2 cy Poa! 22.9 Ys lth 25.6 52.7 11.6 24.0 9.1 26.8 
OOPS ee Ne 54. 4 je ail 24.6 9.8 27.6 59. 5 11.6 25.9 10.3 28.9 
CN eek a ee 61.6 Mite a 26. 7 bie 29.9 67.3 11.6 28. 0 11.6 31,2 
1 Ue i 5, 9 SENG ht Co 68.6 11.0 29.3 12.5 32.2 75.0 17,5 30.8 ibm 33.7 
Oe eae See eee 78.3 110 32.1 14.2 35. 3 85.6 11.5 33. 7 14.9 36. 9 
tN ies ian Seer a 89.8 LTO 35.5 16.3 39.1 98.1 11.5 37.3 17.1 40.8 
ot eee xs nt anaes See 103. 7 LEG 39.6 18.9 43.6 113.3 11.5 41.6 19.7 45.6 
Deere a 121.0 11.0 44,7 22.0 49.2 132.3 11.5 47.0 23.0 51.4 
Se ee 142.9 11.0 6152 26. 0 56.3 156. £105 53.8 ise 58. 9 
Lay Us pase en ae a 171.9 11.0 59.8 31.3 65.8 187.9 48 es) 62.8 32.7 68.8 
IY ie hea Raat lls Be ee 211.7 11.0 71.6 38. 5 78.8 231. 4 bas 75. 2 40.3 82.4 
[che teas ee 269. 9 11.0 88. 9 49.1 97.8 295. 0 Les 93. 4 51.3 102.3 
Li fe eee: rely 5 ae 362.9 11.0 116.6 66. 0 128.3 396. 7 11.5 122.4 69. 0 134.1 
(ep Pc percegaahe she ca0s 5 Seog 535. 8 11.0 168. 1 97.4 184.9 585. 6 Feb 176.5 101.9 193.3 
Lie Bcc cent pg ieee 3, 527.6 2s... Soe 336. 0 623, 2 3, 871.6 225 OF steak sate 352. 0 652. 9 



A=Area, in square feet, of cut section. 
ou B= Distance, in feet, cut into hillside, from grade 

Slope Stake ———sa) stake to toe of cut slope. 
F=Distance along slope, to be measured from 

Cc grade stake to fill stake. 
+4 C=Vertical cut, in feet, to be marked on cut 

f ! Cut Slope stake. 
ee. gm ati Mget S=Distance along slope, to be measured from 

SE arene === -we---4 grade stake to cut stake. 
[5:1 ere W= Width of finished road. 

L 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 

© 
=] 
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Table 21—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 14:1 {For minor roads without ditch] CUT SLOPE 1:1 

W=23 W=24 
Slope, percent Saag nee ae a oe et iad eh, PE a Oe aa 

A B is G S A B li 6: S 

ere ee Oe 8.6 125 12.9 1.4 14.3 9.5 ORT 13.4 1,5 15. 0 
t= pate, Sp eta 10.7 12.1 13.4 128 14.9 11.8 Ved 13.9 1.9 15.6 
1 ee Ss, lm ose Brees 12.9 Fil 13.9 ai 15.5 14.3 12.7 14. 4 bes 16.2 
ey ee ae PN 15.4 TOL 14.5 2.6 16.1 17.0 | EE 15.1 20. 16.9 
| ete ep Te ae ee 18.0 12.1 T5322 3.0 16.8 19.9 1227 15.7 Bal LTT 
A i Roe ge gs ee ee 20.9 1a 15.9 3.0 17.6 Dae 1257 16. 5 3.6 18.5 
Oi de Age ta Ora, OG 24.0 Pah Toe7 4.0 18.5 26.5 1207 17.3 42 19.4 
ee ee ee 27.5 VO 17.5 4.5 19.4 30. 2 De 18.2 4.8 20.4 
Ue San One B12 12.1 18.5 5.2 20. 5 34.4 Ay 19.1 5.4 21.5 
on et 35. 3 2a 19.5 5.8 lag 38. 9 AP Dy f 2022 6.1 22.7 
ee ees ee 39.9 PAs 20.7 6.6 2350 44.0 12.7 21.5 6.9 24.1 
SPAS crate be eee 45. 0 IPI 22.0 ie ae 24.4 49.6 1257 22.8 7.8 25.6 
Aen ae Steg 50.8 12.1 23.6 8.4 26.1 55. 9 LORY E 24. 4 8.8 27.4 
By eee ee ee 57.3 ie | 25.2 9.5 28. 0 63.1 127. 26.1 9.9 29.3 
Dove ee oe ae 64.7 1231 Paria 10.7 30.1 rele? ae 28.1 ieee 31.6 
A Cherm een ee Toso ie 29.3 12.1 32.6 80.6 12.7 30. 4 SWRA 34.2 
AD Pee ee. ee 81.7 12.0 22.2 13.6 35. 2 88. 7 12.5 33. 7 14,2 36. 6 
UN IE ee apres oe 93. 2 12.0 35. 3 15. 5 38. 6 101.1 1255 36. 9 16.2 40. 2 
(pgs 8 Daath A enemies 106.8 12.0 39. 1 17.8 42.6 115.9 12.5 40.8 18.6 44.4 
op ge a era 123.4 12.0 43.6 20.6 47.5 133.9 12.5 45.6 21.4 49. 5 
SLND ca, Seog et gia Mage 144.0 12.0 49. 2 24. 0 53. 7 156.3 12.5 51.4 25. 0 55.9 
|S des = ages Seraph AR Saat 170.2 12.0 56. 4 28. 4 61.5 184.6 12.5 58.9 29.5 64. 0 
Pepe meme cate ce eis 204. 6 12.0 65.8 34.1 rele 222.0 12.5 68.8 35. 5 74.8 
Wee oe bien 251.9 12.0 78.8 42.0 85.9 273.4 12.5 82.4 43.8 89.5 
DoE Sans tee een ae Selec 12.0 97.8 53.5 106. 7 348.6 12.5 102.3 55.8 T1T.2 
A eee ee oe 431.9 12.0 128.3 72. 0 139.9 468.7 12.5 134.1 75. 0 145.8 
CES este gles aes 637.6 12.0 184.9 106. 3 201.7 691.9 Lxe 193. 3 110.7 210.1 
OA ee eee eae 4, 231.5 23. 05/2 eee ee eS 368. 0 682. 6 4,607. 4 QA.A0: | dae ee ee 384. 0 712.3 
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A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21.—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 1:1 [For minor roads without ditch] CUT SLOPE 14%:1 

W =25 W=26 
ploOpe, Percent =| —_ Ss =<. 

A B F Cc S A B F C S 

Oe See eee coe 10. 2 13. 2 13.9 1.6 15. 6 11.0 13.7 14. 5 1.8 16.2 
YE eae ne ren dees 12.7 3. 2 14.5 1.9 16. 2 Se 13.7 15.1 2. 0 16.8 
a eee we eee Se Net 15.4 iSe2 15:1 2.3 16.9 16. 6 13.7 15.7 2.4 17.5 
tS ge co Seaton a a 18.4 13. 2 15.7 2.8 17.6 19.7 13.7 16.4 2.9 18, 2 
LS eee ee ree ee wee Zed 13. 2 16. 4 3.3 18. 4 23. 2 13.7 Wad 3.4 19.1 
y WV et Soh np SE oe 24.9 13.2 172 3.8 19. 2 26. 8 13.7 17.9 3.9 20. 0 
Pon ei ee apa 28.6 13. 2 18.0 4.3 20. 2 30. 8 13.7 18.8 4.5 20. 9 
en Ses an eee Sone 13. 2 19. 0 5. 0 Ze 35. 2 osu 19.8 5. 1 22.0 
A ne ee eee 37.1 13. 2 20. 0 5.6 22.3 40. 0 13.7 20.8 5.8 23. 2 
Fide Rah Siar ate Ne ance 42. 0 13.2 7A a | 6. 4 23. 6 45.3 13.7 22. 0 6.6 24. 5 
GW Pars fot eae aE 47.5 13. 2 22.4 aes 25.0 61:2 13.7 23. 3 7.5 26. 0 
SPE. trates Sei 53. 6 13. 2 23.8 8.1 26. 6 57.7 13. 7 24.8 8.4 27.7 
A Sen eee eee tS 60. 5 13.2 25. 4 9. 2 28. 4 65. 1 13.7 26. 5 9. 5 29. 5 
DO Sseee tee Sane ae 68. 2 13.2 2i.3 10.3 30. 5 73. 4 13.7 28. 4 10,7 31.7 
Beta aie AB SLE yen 77.0 13.2 29. 4 11.7 32. 8 83. 0 13.7 30. 6 12.1 34, 1 
4 () Sense eas 87.1 13.2 31.8 13.2 30,0 93. 8 13.7 33. 1 13.7 36, 9 
Ay See eee e ee 97.4 13.1 34. 9 14.9 38. 4 105. 0 13.6 36. 3 15.4 39. 9 
BA Sse e SEE SSN p10 13.1 38. 2 17.0 42.1 119.7 13.6 39. 8 17.6 43. 7 
(See ee en D2teo 13.1 42.3 19. 4 46.5 137a2 13. 6 44.0 20,2 48.3 
5 eee te ea 147.1 13.1 47.1 22. 5 51.9 158. 5 13.6 49.1 23. 3 53. 9 
iQaeas seen cae << Oe 171.6 13.1 53. 2 26. 2 58. 6 185. 0 13. 6 55. 5 27.2 60. 8 
RA, colada celia pater 202. 8 13.1 61.0 31.0 67.1 218. 6 13. 6 63. 5 32.1 69. 7 
18 SJ tery ioe op ae Bae 243. 9 13.1 THAD, 37.2 78.4 262. 8 13. 6 74. 2 38. 7 81.3 
[ia a a Poay on ea 300. 3 13.1 85. 2 45.9 93. 8 323. 6 13. 6 88.8 47.6 97. 4 
le deb ee = Pee 382. 8 13.1 105. 8 58. 4 116. 5 412.6 13.6 110.3 60. 7 120. 9 
COs sees eee Se 514. 8 13.1 138. 8 78. 6 152. 8 554. 8 13. 6 144.6 81.6 158. 6 
G2 Seerce oo te Sees 759. 9 13.1 200. 0 116.0 220. 2 819.1 13. 6 208. 4 120. 5 228. 6 
A Reg hep ae a gee 4, 999. 4 2OTOUoe rece eee 400. 0 741.9 5, 407. 4 26 0b | cae eee 416. 0 771.6 
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A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 21—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 1:1 {For minor roads without ditch] CUT SLOPE 1:1 

W=27 W= 28 
Slope, percent ee Ea ne OT RE: —_ Pe oni ee ~s 

A B F G S A B F C S 

1} Sere, ees se 12.0 14.3 1520 Pad 16.9 12.9 14.8 15.6 Laz 17.5 
te ee eee ee 14.9 14.3 15.6 Peal 17.6 16.0 14.8 16, 2 2.2 18.2 
Meer etsar ewe Assos 18.1 14.3 16.2 2.5 18.3 19.4 14.8 16.9 2.6 18.9 
Gebers wees 2: 2135 14.3 16.9 3.0 19.0 2501 14.8 17.6 3.1 19.7 
1S ee hes Sosa e 25. 2 14.3 Mer Bao 19.9 27.0 14.8 18.4 Sud 20. 6 

e QO in Sens Ss 98s Le 29, 2 14.3 18.5 4.1 20.8 Slia 14.8 19. 2 4,2 21.6 
a: Seer rere er 33. 5 14.3 19.4 4,7 21.8 36.0 14.8 20. 2 4.9 22.6 
Rome ean Fede ae SG. $ 38.3 14.3 20. 4 5.4 23.0 41.1 14.8 21,2 5.6 23.8 
Dass: ae des 43.5 14.3 21.5 6.1 24,2 46.7 14.8 22.4 6.3 25.1 
8 Cae ee Pa a 49.3 14.3 22.7 6.9 25.6 52.8 14.8 23. 6 Hee 26. 5 
A x Seas Robe ats 5s 55.8 14.3 24.1 7.8 Dial 59.7 14.8 25.1 8.1 28.1 
bY ee ese es eee ee ee 62.9 14,3 25.6 8.8 28.9 67.4 14.8 26. 6 9,1 29.9 
Gime ee ¥7 8o es ered 70.9 14.3 27.4 9.9 30.8 76.0 14.8 28.5 10.3 31.9 
Sts te ese et eS 5S 80. 0 14.3 29.3 11,2 33. 0 85.7 14.8 30.5 11.6 34. 2 
Dose Pe ease ee TEES 90. 4 14.3 31.6 12.6 35.6 96.8 14.8 32.8 13.1 36.8 
Al) ered oo 5 is Sex sere Kes 102.2 14.3 34. 2 14.3 38.5 109. 5 14.8 35.5 14.8 39.8 
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A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

Slope Stake ———-<-) 

tae | 

C grade stake to fill stake. 
a 

ee C=Vertical cut, in feet, to be marked on cut 
Cut Slope Stake. 

Fill Slope —> 5 Eee | S=Distance along slope, to be measured from 
grade stake to cut stake. Ig: W= Width of finished road. 

NOTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 

SOT 
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FILL SLOPE 1:1 

Table 21.—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE 1%:1 

W=29 W=30 
Slope, percent beh Sr 

A B F C S A way Cc 
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ee asta ee oe 20. 7 15.3 17.5 2.7 19.5 22a 15.8 18.1 2.8 20. 2 
IGS eee eaee ses = 24.6 15.3 18.3 3.2 20. 4 26. 2 15.8 18.9 3.3 21.0 
6 he sm Nene ene ea 28.8 15.3 19.1 3.8 21.3 30.8 15.8 19.8 3.9 22.0 
PiU ners a a ee ene tea 33.4 15.3 20. 0 4,4 22.3 35. 6 15.8 20. 7 4.5 23. 0 
2 eS Tae oe 38. 4 15.3 20.9 5.0 23. 4 41.0 15.8 21.7 5.2 24.1 
25, WS st SOE 0 me Soa bt 43.9 15.3 22.0 5, 7 24.6 46.8 15.8 22.8 5.9 25. 4 
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Sb eee aes 91.6 15.3 31.7 12.0 35.3 97.6 15.8 32.8 12.4 36.5 
rile ba 2 ays Oana, eee 103. 4 15.3 34.1 13.5 38. 1 110.3 15.8 35.3 14.0 39.3 
7A Bis he ey ap age ae 117.0 15.3 36.9 15.3 41.2 124.8 15.8 38. 2 15.8 42.5 
2 eee eee te 131.1 16.2 40.5 ATS 44.6 139.9 15a 41.9 17.8 46.0 
La Sel cr ee 149. 5 15.2 44.3 LOR, 48.8 159. 4 Oey, 46. 0 20.3 50. 4 
CN eg ae a 171.4 15/72 49.0 22. 6 54.0 182.8 15. 7 50.8 23.3 55. 7 
AN Sen ee ee 198. 0 15.2 54.7 26. 1 60. 2 211.2 15.7 56. 6 26. 9 62. 2 
Sera re oe 231.0 15.2 61.7 30. 4 60.8 246.5 15.7 64.0 31.4 70. 2 
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Digs See fe esa « 1, 023. 0 15. 2 231.9 134.6 255. 5 1,091.5 15.7 240.3 139.1 263. 9 
Di veeeeee sete 6, 727.1 D008 teeeee saa 463.9 860. 7 7, 1995.1 OO), eck eet ae 479.9 890. 3 

PR cg oe camer NIE eitnamaeer 



A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21.—SLOPE STAKES AND AREAS—Continued 

CUT SLOPE 1:1 {For minor roads without ditch] FILL SLOPE 14:1 

W=10 9 
Se ee ne a ae ee 

W= 
Slope, percent 
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A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

C grade stake to fill stake. 
Grade Stake 7 C=Vertical cut, in feet, to be marked on cut 

bp | Cut Slope stake. 
Seah me de ol // S=Distance along slope, to be measured from 
exw grade stake to cut stake. 

W =Width of finished road. 

Note: To obtain cubic yardage: per 100 feet, 
multiply average end areas by 3.7. 

Fill Slope 
hie 

Ip: / 
LOT 



Table 21—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE 1:1 FILL SLOPE 12:1 

W=12 
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89.8 378. 0 RM os ware ga cot 63. 0 97.9 
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SS aa a a aR en ee Se SS 

Fill Slope 

feet iz: 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

xrade Stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade Stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 21.—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE 1:1 FILL SLOPE 14:1 

W=14 
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A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NoteE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 21.—SLOPE STAKES AND AREAS—Continued 

CUT SLOPE 1:1 [For minor roads without ditch] 
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FILL SLOPE 1:1 

Slope, percent 
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512.5 1D: Onl eenenees 
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519. 8 

A=Area, in square feet, of cut section. 

98.3 
117.3 
144. 0 
184.0 
250. 7 
384, 0 

B=Distance, in feet, cut into hillside, from grade 
stake to toe of cut slope. 

F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 

multiply average end areas by 3.7. 



Table 21—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE 1:1 FILL SLOPE 14:1 
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18/0" aancoetee 432. 0 623. 8 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W = Width of finished road. 

Nore: To obtain cubic yardage per. 100 feet, 
multiply average end areas by 3.7. 
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FILL SLOPE 14:1 [For minor roads without ditch] 

Table 21—SLOPE STAKES AND AREAS—Continued 

CUT SLOPE 1:1 

Ww=19 W=20 

Slope, percent — <t — af et: = 

A B F C A df) Cc S 

i er a eS 5.8 10.2 10. 4 1.1 11.4 6.4 10.7 11.0 12 11.9 

1 eee eee ae 7.1 10.2 10.8 1.4 11.7 7.8 10.7 11.4 1.5 12.2 

) lela ay eee ee 8.5 10.2 11.2 1.7 12.0 9.5 10.8 11.8 1.8 12.7 
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he ee. See 11.6 10.3 12.1 253 12.8 12.8 10.8 12.8 2.4 13.4 

1) een a AS ee 13.2 10.3 V7 2.6 13.1 14.8 10.9 13.3 2.7 13.9 

Gp Ask eames aaa a aa 15. 2 10. 4 13.1 2.9 13.6 16.7 10.9 13.9 3.1 14.3 

DY ope. ae aeane a eae 17.1 10. 4 13.8 3.3 14.1 19.1 11.0 14.5 3.5 14.9 
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LV 7S ee esate 48.4 11.1 25.4 8.7 Pale 53.8 11.7 26. 7 9, 2 22.8 

CU Naee | Se ae ee ae 53. 4 11,2 Qed 9.5 22.8 59. 3 11.8 29.1 10.1 24.1 

AR ee eC 60. 0 11.4 30.1 10.5 24.3 66. 4 12.0 31.7 Lea | 25.6 

DU sees ees ee 66.1 11.5 33. 5 11.5 25.7 74. 4 12.2 34.9 12.2 27.3 

I Aan. Soope a Raete  p 74.1 11.7 37.4 12.7 27.5 83.3 12.4 38.9 13. 4 29.1 

LS ae See es eee 84. 5 12.0 41.9 14.1 29. 6 222. 12.6 44.3 14.8 31.1 

(i oe see: ee 96.3 12.3 48. 0 15.7 32. 0 105.8 12.9 50. 9 16.4 33. 6 

OS ee ance aoa ce 109.6 12.6 56.9 17.4 34. 7 122.1 13.3 59. 6 18.4 36.6 

GU Se er eee ae 126.8 13.0 70. 0 19.5 37.9 140.8 13.7 73.5 20. 6 39. 9 

Ay Se eee 153.1 13.7 89.1 22.4 42. 4 169.1 14, 4 94,1 23. 5 44.6 

iA rere a Se aso 189. 4 14.6 130.6 26. 0 48.1 208.1 15.3 139. 5 27.2 50.5 

GBs” See eens 261. 0 16. 4 311.4 31.8 57.8 290. 5 17.3 323. 3 33. 6 61. 0 

ee a 383. 5 AOS Oies ee ee 40. 4 71.8 425. 0 DU); (eee oe ee 42.5 75.6 

MS. ee ee 421.1 LOS ae oe 44.3 ia 466. 6 ZO ONE eke eee 46.7 81.4 

(OES 2 ere 464.1 TOO eee ee 48.9 83.6 514. 2 ) AU See Bose oes 61.4 88. 0 

es, ta ea 513.7 OOS Seue eccs sce 54.1 90.9 569. 2 OO Ole eee eee 56. 9 95. 7 
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109. 5 
121.7 
136. 5 
155.1 
179. 0 
210. 9 
255. 6 
322. 7 
434.6 
658. 5 

20) Unters sore iui 70.9 115.3 
2ONO Meee ae 80. 0 128.1 
PAROLE ee Se eee 91.1 143.7 
20) Oost. 105.0 163. 2 
20; Opis a es ae 122.9 188. 4 
20 LUE Sane 146.7 222. 0 
20) Vale 8 oaeeoe 180. 0 269. 1 
200.) 2 =. aaa 230. 0 339. 7 
20; Ono 25 <a 313.3 457.5 
205 Gale See ac pee 480. 0 693. 1 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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FILL SLOPE 11:1 

Table 21.—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE 1:1 

W=21 W=22 
Slope, percent 

A B F rs S A F Cc S 

ROCA ovate Gh Ove 6.9 11.2 11.6 1.2 12.5 7% 11.8 12.1 1.3 13.2 

Be ageenec rsiescale 8.7 11.3 11.9 1.5 12.9 9.5 11.8 12.5 1.6 13.5 

iF Se eeaeeee cree 10.4 11.3 12.4 1.8 13.3 11.3 11.8 13.0 1.9 13.9 

Ts RES eee er 12.2 11.3 12.9 Do 4 13.6 13.5 11.9 13.5 2.3 14.3 

ee yea nee ees 14.3 11.4 13.4 2.5 14.1 15.5 11.9 14.1 2.6 14.7 

ee ae es aes 16.2 11.4 14.0 2.9 14.5 18.0 12.0 14.6 3.0 15.3 

Vy Set Oe eee 18.6 11.5 14.5 3.2 15.1 20. 3 12.0 15.3 3.4 15.7 
Be siesed fee acs 20.9 11.5 15.3 3.6 15.6 23.1 12,1 15.9 3.8 16.4 

Mra datas 8343242055 23.6 11.6 15.9 4.1 16.2 25.7 12.1 16.8 4.3 16.9 

Se eee 26. 2 11.6 16.8 4.5 16.7 28. 9 13°o 17.5 4.7 17.6 

Cae eer ee 29.3 17 17.7 5.0 17.4 32. 4 12.3 18.4 5.3 18.3 

Me SeSreee: tenceee 32.7 11.8 18.6 5.6 18.2 35.6 1320 19.6 5.8 19.0 

ET ee toe 36.5 11.9 19.6 6.1 19.0 39.6 12.4 20.7 6.4 19.8 
ee penne 39.8 11.9 21.0 6.7 19.8 43.9 12.5 21.9 7.0 20.8 

Sei duetsupekecs sxe 44.1 12.0 22.4 7.4 20.7 48.6 12.6 23. 4 ya Shia 

Msc cuwwe 28 35 ctees 48.8 12.1 24.0 8.1 917% 53.7 13:7 25. 0 8.5 22.8 

. eee 53.0 12.1 26.1 8.8 22.6 58. 4 12:7 27.3 9. 2 3.0 

Dc aduiecs feecus ts 59. 4 12.3 28.0 9.7 24.0 65.3 12.9 29.2 10.1 25.2 

MO 33. hare ews F< 65.5 12.4 30. 5 10.6 25.3 72.0 13.0 32. 0 11.1 26. 5 

Btls ci itieded a 73.3 12.6 33.3 11.6 26.9 80. 4 13.2 34.9 12.2 28. 2 

Bs tescginsse 28206 81.9 12.8 36. 7 12.8 28.6 89.8 13.4 38. 5 13.4 30. 0 

hy Le ae rn eee 91.5 13.0 41.0 14,1 30. 5 100. 2 13.6 43. 0 14.7 31.9 

2 a ee 102.2 13.2 46.7 15.5 32.6 113. 4 13.9 48.4 16.3 34.3 

BOseeeFers. se cuee 116.0 13.5 53.7 179 35.2 128.3 14.2 55.9 18.1 37.0 

See 133. 4 13.9 63.1 19.2 38.3 147.2 14.6 65.8 20.2 40.2 
. STE 155.5 14.4 77.0 21.6 42. 0 171.0 15.1 80.5 22.7 44.0 

ye 186. 0 15.1 99. 2 24.6 46.7 203. 6 15.8 104. 2 25.8 48.9 

ON Aedes 5 chad 230. 4 16.1 145.4 28.6 53.1 253. 8 16.9 151.4 30. 0 55.7 

eae 321.4 18.2 335. 3 35.3 64.1 350. 4 19.0 359. 3 36. 9 67.0 

- RS 468. 5 aL See 2 ee 44.6 79. 4 514.3 Fo WO Fo oe 46.8 83.1 

ae 514. 5 5 eee ae 49.0 85.4 564. 6 TRS ee ee 51.3 89. 5 

ree: 567. 0 ie) 54.0 92. 4 622. 3 PA eee Sea toda 56.6 96. 8 

ae 627.5 oh) | ar ae 59.8 100. 5 688. 7 ya eee, 62. 6 105.3 

era 698. 3 On fe oe 66. 5 109. 9 766. 3 FON ake coe 69.7 115.1 
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po beta i 78. 0 126.8 
PA ae a ace 88. 0 140.9 
Pe: oe eee) & 100, 2 158. 1 
OG er Pair: 115.5 179.6 
OP Tot et 135.1 207.3 
oS ew 161.3 244.2 
SeOt o> eee 198. 0 296. 0 
90-O:6 2.52. ae 253. 0 373.7 
rt te. cs 344.7 503. 2 
Pog: Sf eee ae 528. 0 762. 4 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 21—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 1:1 [For minor roads without ditch] CUT SLOPE 1:1 

W=23 W=24 
Slope, percent — oe 

A B F C S A B F Cc S 

ee re ee nee 8.4 12.3 Le et 1.4 13.7 9.1 12.8 13.2 1.4 14.3 
[OOP tae ea Coe at 10.3 12.3 13.1 ile 14.1 11.4 12.9 13.6 1.8 14.8 
1 eat pe em linea 12.5 12.4 13.6 2.0 14.6 13.5 12.9 14.2 Oat 15.1 
1G See oa es 14.6 12.4 14.1 2.4 14.9 16.1 13.0 14.7 2.5 15.7 
1S a kasha Aer pret 17.1 12.5 14.6 PATE 15.5 18.5 13.0 15.3 2.9 16.1 
21 Oe a erties 19.5 12.5 15.3 3.1 15.9 21.4 13.1 15.9 3.3 16.7 
Fp Peis 0 aint POR Se 22.4 12.6 15.9 3.6 16. 5 24.2 13.1 16.7 3.7 17.2 
PP es ee ee 25.1 12.6 16.7 4.0 17.0 27.5 13.2 17.3 4.2 17.9 
Oia te ere 28.3 12.7 17.5 4.5 Lied 30. 6 13.2 18.3 4.6 18.4 
Pie est mama. eects: Lae) 31.9 12.8 18.3 5.0 18.5 34.4 13.3 19.2 5. 2 19.2 

aes Be ee Re ae eS 35. 1 12.8 19.4 5.5 19.1 38. 5 13.4 20.1 5.7 20. 0 
ot» ane pene ee 39. 2 12.9 20. 4 6.1 19.9 42.9 13.5 21.2 6. 4 20. 8 

BY ie bye eae yt 43.5 13.0 21.6 6.7 20.8 47.6 13.6 22.4 7.0 21.8 
5 ies es, See Se eae 48.3 13.1 22.9 7.4 PA eth 52.0 13.6 24.0 Pars 22.6 
QRe ee sc eee 53. 4 13.2 24.4 8.1 DPT 58. 4 13.8 25.4 8.5 23.8 
(| gate nt oes car a 58. 9 13.3 26.1 8.9 23.9 64. 4 13.9 21.2 9.3 24.9 
2 BE Se os rears re 64. 0 13.3 eos! 9.6 24.9 69.9 13.9 29.6 10.1 26.0 
OV ops fellas, mie Some Bae 70. 5 13.4 30. 9 10.5 26.1 77.0 14.0 32.1 11.0 27.3 
AGS esa ee ee 78.7 13.6 33. 4 11.6 Diet 85. 8 14.2 34. 8 12.1 28.9 
| ae 87.8 13.8 36. 4 Lai 29.4 95.7 14.4 38. 0 13.3 30. 7 
i Oa eee 98. 0 14.0 40. 2 14.0 31.3 106. 6 14.6 42.0 14.6 32.6 
Vike eee oe 109. 2 14.2 45.1 15.4 33.3 118.6 14.8 47.1 16.0 34. 7 
i gh She ae eat Sa 123. 4 14.5 50. 8 17.0 35.8 133. 8 15.1 53. 2 17.7 37.3 
[st capper eats getee 139.3 14.8 58. 7 18.8 38. 5 152.8 15. 5 60. 9 19,7 40. 4 
(ih, ea eee ees es 161.6 15.3 68. 5 SE! 42.1 174.5 15.9 72.0 22.0 43.8 
BOs eee ese 187.2 15.8 84.0 23.7 46.1 204. 2 16.5 87.5 24.8 48.1 
(he sare ee ae eee Deon 16.5 109. 2 26. 9 51.1 241.3 17.2 114.3 28.1 53.3 
(i ie eek eee 275.3 17.6 160.3 31.3 58. 0 300. 9 18.4 166. 2 32.7 60. 7 
GO peewee etectaes 384. 3 19.9 371.3 38. 6 70.1 419.9 20. 8 383. 2 40. 4 73.3 
OS ehere este ee Se 562. 0 DacOd|aeaee sa eee 48.9 86.9 612.0 2450) eee eee oe 51.0 90. 7 
(ke ee oes 617.1 oN net oe ene oe ee 53. 7 93. 6 672.0 21. lke ere 56. 0 97.7 
i ae ee ee 680. 1 25 (0D | oes aa 59.1 101.2 740. 5 2, ap ees amr ce 61.7 105. 6 
(CEES eee Se 752.8 Bou aces cee Poke 65. 5 110.0 819.6 B40 Nea see ae aan oe 68. 3 114.8 
7s ns Sea Le 837. 5 p10 Meet eee OE 72.8 120. 4 912.0 SE a te es ear 76. 0 125.6 
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2450 oe 96. 0 153. 7 
2 Oe ee ee 109. 3 172.4 
De. ON eS Nee OS 126. 0 195. 9 
24:0 (oe ee 147.4 226.1 
240.0 |.226 eee 176.0 266. 4 
240 ee 216.0 322.9 
oan it ee 2 ee 276. 0 407.6 
Za) tae oo ee 376. 0 549. 0 24.0 |i 576. 0 831.7 

[dL 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

Stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NOTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 1:1 [For minor roads without ditch] CUT SLOPE 1:1 

W =25 W=26 

Slope, percent es oe 

A B F Cc S A B F GC S 

AO eee ee 10.0 13.4 13.7 1.5 15.0 10.7 13.9 14.3 1.5 15.5 

ee ere hee 12.3 13.4 14.3 1.8 15.3 13.4 14.0 14.7 1.9 16.0 

Uda Se be ee te on 14.9 13.5 14.7 2.2 15.8 16.0 14.0 15.3 2.3 16.4 

1G sesso s sacar 17.4 13.5 15.3 2.6 16.3 18.7 14.0 16.0 Pear 16.9 

i ee 20. 3 13.6 15.9 3.0 16.8 21.8 14.1 16.6 3.1 17.5 

DO) Sates aS de Se sses 23.1 13.6 16.6 3.4 17.3 25. 2 14.2 17.2 3.6 18,1 

20 Sse ceee as ates 26. 4 13.7 17.3 3.9 18.0 28. 4 14,2 18.0 4.0 18.6 

Do pp Oe PEE 29.6 13.7 18.2 4.3 18.5 32.2 14.3 18.8 4.5 19.3 

D6 see case eecese= 33. 5 13.8 19.0 4.9 19.3 35. 9 14.3 19.8 5.0 20. 0 

Doha i oe ee 37.5 13.9 19.9 5.4 20.0 40.3 14.4 20. 8 5.6 20.8 

SO a2 sae 263 so 222 S- 41.4 13.9 21.1 6.0 20. 7 45.0 14.5 21.8 6. 2 21.6 

Soe teeasee scenes = 46.1 14.0 22.2 6.6 21.6 50. 2 14.6 23. 0 6.9 22. 5 

O46 Sees Seo see casce 51.2 14.1 23. 5 7.3 22.6 55. 6 14.7 24. 4 7.6 23. 5 

SOs 228225 2ce25525- 56. 7 14,2 25.0 8.0 23.6 61.6 14.8 25.9 8.3 24.6 

Bon. sskee ssa sseec = 62.6 14.3 26. 6 8.8 Dan 68. 0 14.9 27.6 9.1 25.7 

AQsweseteres=52) 69. 1 14.4 28. 5 9.6 25.8 75.0 15.0 29.6 10.0 26.9 

Oise eee yee eee 76.1 14.5 30.8 10.5 Ot 1 81.5 15.0 32.2 10.9 28. 0 

AAversyete Seen sols 83. 7 14.6 33. 4 11.5 28. 5 90. 7 15.2 34. 7 11.9 29. 7 

1 ee a ee 93. 2 14.8 36. 2 12.6 30. 2 100. 9 15.4 37.6 13.1 31.4 

Ct ee ee 103. 8 15.0 39. 6 13.8 32.0 112.3 15.6 41.2 14.4 33. 3 

BOs oat oS 115.5 15.2 43.8 15.2 34.0 124.8 15.8 45.6 15.8 35. 3 

ae 130.1 15.5 48.7 16.8 36. 4 140. 4 16.1 50. 7 17.4 37.8 

(Oe ee 146. 5 15.8 55. 0 18.5 39. 0 157.9 16.4 57.4 19.3 40. 5 

1 ieee a 164.9 16.1 63. 7 20. 5 41.9 179.6 16.8 65. 9 21.4 43.8 

Daa eee Lee se 190. 2 16.6 74.7 22. 9 45.7 204. 3 17.2 78.3 23. 8 47.3 

Te epee Cee ee 221.9 172 91.0 25.8 50. 1 240.3 17.9 94.5 26. 9 52. 2 

(2 eee eas SS 264. 2 18.0 117.6 29. 4 55. 7 285. 3 18.7 122.7 30. 5 57.9 

POG Sept i ae 327.7 19,2 172.1 34.1 63. 3 351.9 19.9 181. 0 35. 4 65.6 

ay a ee eS ae 452.7 21.6 407. 2 41.9 76.1 491.3 22.5 419, 2 43.7 79.3 

pemeetetete te. + =F 664. 0 2b Odean e ne aes 53.1 94.5 718. 3 0/0 ee eee 55.3 98. 3 

US eae ee a ee 729.1 25.0 Wie eek Sas see 58.3 101.7 788. 6 26. OU bo eeen ene 60. 7 105. 8 

FO et ere ae 803. 5 Pd iy 1) ei ea eee eae ee 64.3 110.0 869. 1 2D, Qulancp ape cee 66. 9 114.4 

ae Ste RECESS 889. 4 OBA) | Saeomouwk= seo 71.2 119.6 962. 0 20.0 |anee-aaesees 74. 0 124. 4 

(ha) Pree 989. 5 2050) \ioeceeeawan= 79.2 130. 8 1,070.3 26:0uises-seeeonee 82.3 136.1 



Me dba eas inti aoe 1,107.9 26) Q-|=exsedaesses 88. 6 144,1 1,198.3 26 Uo eee tees 92.2 149.9 
Nuatt sedate codne 1, 250. 0 Oc Or irseees 22 fee 100. 0 160.1 1, 352.0 Ph VAR UA agi ak be 104.0 166. 5 
co pe aici nip eds ey aa 1, 423. 5 a ee 113.9 179.6 1, 589. 7 Oe hae Coe 118.4 186. 8 
Ce ae nee ae a 1, 640. 6 2650 eeaxe eS a2 131.3 204. 1 1, 774. 5 20 UL lesen se 136. 5 B12, 2 
Mi ieatanss occas 1, 919. 6 b:0 "| -=ceSrse cose 153. 6 235. 5 2, 076. 2 Ae Oils er setee. 2c 159. 7 244.9 
12) he et een a re 2,291.6 26s lesezeeetes se 183.3 277.5 2,478.6 2630) ne aae ese 190. 7 288. 6 
Naa eee Some ast 2, 812. 5 BSD ee ase 225. 0 336. 3 3, 042. 0 20: Q)) pee Soy Bs 234. 0 349. 8 
Deter dea teshatacc 3, 593. 8 Zi) oa eee wees = 287.5 424.6 3, 887. 0 GO) ona oo eee Be 299. 0 441.6 
OMT Ss eee oa 4, 895.8 De 0 oe wa = 391.7 571.8 5, 295. 3 262 U> | 12 22a oe 407.3 594. 7 
12 sgt gna Gone ee en 7, 500. 0 BIG |e ee ae 600. 0 866. 4 8, 112.0 26) Uriaos=saseee ee 624. 0 901. 0 

A=Ayrea, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

, grade stake to fill stake. 
Grade Stake C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

. grade stake to cut stake. 
é Ae cP W = Width of finished road. 
cs % ee NoTE: To obtain cubic yardage per 100 feet, 

multiply average end areas by 3.7. 



Table 21.—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 14:1 [For minor roads without ditch] CUT SLOPE 1:1 

W=27 W=28 
Slope, percent nk bee eee oe ee = os See 

A B F C S A B F C S 

1 Oe ae a Se. 11.5 14.4 14.9 1.6 16.1 12.5 15. 0 15.4 1.7 16.7 
a BL Spee gee cited 14.4 14.5 15.3 2.0 16.6 15.3 15.0 16.0 2.0 17.2 
aR ebengee tesa meena 17.1 14.5 16. 0 2.4 17.0 18.6 15.1 16.5 2.5 Lid 
Gee ene 20.3 14.6 16.5 2.8 17.6 21.7 15.1 17.2 2.9 18.2 
ope ete Se ase Boos SN 23.4 14.6 17.3 3.2 18.1 25.4 15.2 17.8 3.3 18.8 
4 9 ee etapa Bas Sint 27.0 14.7 17.9 3.7 18.7 28. 9 15. 2 18.7 3.8 19. 4 
0 en ee ae ee 30. 9 14.8 18.6 4.2 19. 4 33. 0 15.3 19. 4 4.3 20.1 
Gea we eas 34.6 14.8 19.6 4.7 20. 0 37.4 15. 4 20.2 4.9 20.8 
ieee ooo as 39. 0 14.9 20. 5 5. 2 20.8 42.2 15.5 21.2 5. 4 21.6 
Der ent See 43.7 15.0 21.5 5.8 21.6 46.7 15.5 22.4 6.0 22.3 

toe oe ee a 48.9 15.1 22.6 6.5 22.5 52.1 15.6 23.5 6.7 23.3 
AR oye SARC See 54.3 15.2 23.8 7.2 23.5 58.0 15.7 24.8 7.4 24.2 

SA ee ee oe 59. 5 15.2 25. 4 7.8 24.3 64.3 15.8 26.3 8.1 25.3 
BGn eo Scene eee 66. 7 15. 4 26. 8 8.7 25.6 vg Gn 15.9 28. 0 8.9 26. 4 
(abe yee Seger = 73. 6 15.5 28.6 9.5 26. 7 78. 4 16.0 29.9 9.8 27.6 
AO See sees 81.1 15.6 30. 7 10. 4 28.0 87.5 16.2 31.8 10.8 29.1 
«ere <a 88.1 15.6 33. 4 11.3 29. 2 95.0 16.2 34. 6 11.7 30.3 
eS ee gS 98. 0 15.8 36. 0 12.4 30.8 105. 6 16.4 37.3 12.9 32.0 
(Nac en aS SEE 109. 0 16.0 39.1 13.6 32.6 117.4 16.6 40. 5 14.1 33. 8 
Oey ae nes sagan 5 S 121.1 16.2 42.8 15.0 34. 6 130. 2 16.8 44.4 15.5 35. 8 
Li 9 ete deh lappa 134. 5 16. 4 47.4 16.4 36. 7 144.5 17.0 49. 2 17.0 38. 0 
LO PAR cae ear tee 151.1 16.7 52.8 18.1 39. 2 162.1 17.3 54.8 18.7 40.6 
Ly ere ee eee 169.6 17.0 59. 8 20. 0 42.0 181.8 17.6 62.2 20. 7 43. 5 
DG ne eee ee 192.6 17.4 68. 8 22.1 45.3 208. 4 18.1 70. 9 23. 0 47.1 
Hiveoe. teach se sss 221.2 17.9 80. 9 24.7 49.3 238. 8 18.6 83. 6 25.7 51.2 
G0sue teehee aS 256. 7 18.5 99.1 27.8 53.9 276. 5 19.2 102.6 28. 8 56. 0 
H2SCCe A Secs see oe 307.0 19.4 127.7 31.7 60.1 329. 5 20.1 132.8 32.8 62. 2 
Cl eee ee 380. 9 20.7 187.0 36. 8 68.3 410.9 21.5 192.9 38. 2 70.9 
GGstesoennseec esa 707. 5 26.0) |sesezese see 52.4 95.1 723. 3 27.3 83.8 53.0 96. 2 
ee eer ae 774. 5 Pa? aU Peer ees 57.4 102.0 833. 0 fo a a ete 59. 5 105. 8 
7s, eee ee a 850. 5 260 |sacceasseeae 63. 0 109.9 914.6 200 | S25 eos e 65.3 113.9 
Pe a er 937. 2 OiaQ) |sanocseetece 69. 4 118.8 1, 008. 0 28:0 | 52502 Sees 72.0 123. 2 
i a ae 1,037.3 7 Tl eee 76. 8 129.2 1,115.7 2810 tea aoe 79.7 134. 0 
| eee ay ae aa ri 1,154.3 iO Vsisoseseoss 85. 5 141.3 1, 241.2 28 OSE ee ee 88. 7 146. 5 

rip cette gece SII Ne it ts etait Ej 
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SSESISHSES SoOnmanoqooanond 

= © 0-1 GO 

i ee ee On WN NS ee SINFO ODN ODA en 

a a ee ee See ee ee ee 

6.- 04-0 TP8-sLE 

GcT 

155.6 
172.9 
194. 0 
220. 4 
254. 4 
299. 7 
363. 2 
458. 6 
617.6 
935. 7 

ivy) Oo 
we 

Vas BBs 
ORO 

SnNocOomMOONICH a Sa SERS $2 = SO G0 we Go 

7 ot eee ae Se 99.3 161.4 
B80) jen seca a st 112.0 179.3 
os | ee ee ate 127.6 201.2 
aoe Learn aeeueen= 147.0 228. 5 
Ope ON eeesnos ono 172.0 263. 8 
ihe, Ol ac 5 eee oer 205. 3 310.8 
2 Sl = 252. 0 376.7 
28.0 |-<=<s<eense~ 322.0 475.6 
2 A re ae 438. 7 640. 5 
26.0 fo. cca ee 672. 0 970. 4 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NOTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 14:1 [For minor roads without ditch] CUT SLOPE 1:1 

W=29 W=30 

Slope, percent we as 

1 B I Ci S A B F Cex S 

LO: ee es ee Se 13.3 15.5 16.0 1.7 17.3 14. 2 16.0 16. 6 1.8 17.9 

1D eee Pees Sd 16. 6 15. 6 16.5 Dek 17.8 17. 6 16.1 17.1 2.2 18. 4 

i ced SRE She rete 19.8 15. 6 17.1 250 18.3 21.4 16. 2 17.6 2.6 19.0 

1G OR eee aa 23. 5 15. 7 ae 3.0 18.9 25. 0 16..2 18. 4 3.1 19.5 

[See a 27.1 15.7 18.5 3. 5 19. 4 29. 2 16.3 19.1 3.6 20. 2 

3, | 2 SS ae St Sem erge 31.2 15.8 19. 2 4.0 20. 1 33. 2 16.3 20. 0 4.1 20. 8 

AD Neath coe ON Aa Se 5 a 35. 6 15.9 20. 0 4.5 20.9 37.9 16. 4 20. 8 4.6 21.5 

LY ios. | Sie ee eae ee 39. 9 15.9 21.1 5.0 21.5 43. 0 16.5 Dal af Dre 2208 

DG. ee Re ae gee 45. 0 16.0 22. 0 5. 6 22.3 48. 4 16. 6 OPT 5.8 ee Nae 

DES 5 SAPO = a 50. 4 16.1 OUR | 6.3 23.2 53. 5 16. 6 24. 0 6.5 23. 9 

Cll ee Sea 56. 2 16.2 24.3 6.9 24. 2 59. 8 16. 7 253.2 72 24.9 

SD Se eee etek 62. 5 16.3 25. 6 Hes 2502 66. 4 16.8 26. 6 7.9 25. 9 

34 eee eee 69. 3 16. 4 7 py 8.5 26. 2 73. 5 16.9 28. 2 8.7 Qi 

Sh. te ee ee 76. 6 16.5 28.9 9.3 27.4 82.3 LG 29. 8 9.6 28.4 

ote = aa See 84. 4 16.6 30.9 10.2 28.6 90. 6 Le? 31.8 10.5 29.7 

AQ Mee oe ae os 94.1 16.8 32.8 11.2 30. 2 99. 7 1%. 3 34. 2 TES She 

VLA - Mw ce Beene 102.1 16.8 35.8 12.2 31.4 108.3 17.3 SYie 12.5 32.3 

Ad Fee Se oe os Ra 16.9 38.9 13.3 33. 0 120.3 17.5 40. 2 13.8 34.1 

AGE TRS 5 ee nh 124.5 17.1 42.3 14.6 34.8 133. 4 17.7 43.7 15.1 36.1 

AG: eee =. cece ee 139.7 17.4 46. 0 16.1 37.1 149. 5 18. 0 47.5 16.6 38. 4 

Te Me eee eee 154.9 17.6 51.0 17.6 39. 4 165. 6 18.2 52.8 18.2 40. 7 

ee = ee eee 173. 5 17.9 56. 9 19.4 42.0 185. 4 18.5 58.9 20. 0 43. 4 

1 ol ee 196. 5 18. 3 64. 0 21.5 45.2 209. 6 18.9 66. 4 22.2 46. 7 

Ae Sey ee 222.5 18. 7 73. 8 23.8 48. 7 237. 0 19.3 76. 6 24.6 50. 3 

Be eae oe = 254. 5 19.2 87.1 26. 5 52.8 273. 4 19.9 89.8 27.5 54.8 

US —— 297.0 19.9 106. 1 29.9 58. 0 318.3 20. 6 109. 6 30. 9 60.1 

EES, ee 352.9 20.8 137.8 33.9 64. 4 380. 6 21.6 141.2 35. 2 66.9 

CS: A ale SAE ap 438. 0 22.2 201.8 ' 39.5 73. 2 470.1 23. 0 207. 7 40.9 75.8 

(ii i 755.4 27.9 is 3 eg 54, 2 98.3 788.3 28. 5 179. 6 55.3 100. 4 

OS. Sec ce ieee eee 893. 5 90 Et Bote eacenre 61.6 109.6 956. 3 7 J i ge ea a a 63. 8 113.4 

(re as 981.1 ASM | ta LS eee 67.7 118. 0 1,050. 0 ELPA ee tl pp 70. 0 12251 
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A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

rs Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21.—SLOPE STAKES AND AREAS—Continued 
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30. 6 
32.0 
33.6 
35. 3 
37.1 
39. 2 
41.4 
43.8 
46. 5 
49, 5 
52.8 
56. 6 
60.8 
65. 6 
71.1 
77.5 
84.9 
93.8 

104.6 
117.8 
134.5 
156. 2 
185. 6 
227.6 
292. 5 
406. 1 
656. 1 

113.7 
121.0 
128.9 
137.3 
146. 5 
156. 6 
167.5 
179.5 
192.7 
207. 4 
223. 7 
242.0 
262.6 
286. 0 
312.8 
343.9 
380. 2 
423. 5 
475.6 
539. 8 
620.8 
726. 0 

1, 071.7 
1, 386. 0 
1, 936.1 
3, 146. 3 

33. 6 S050 1 120 Ticats 22.6 36. 7 
35. 2 tac fda. aac eens 24. 0 38. 4 
36. 9 1s. 0:1 tant 1ooe.ecae 25. 6 40.3 
38.8 LGg. 2") 22.0 4. sana 27.2 42.4 
40.9 175,42 | 12.07 Soe 29.1 44.6 
43.1 186.48 12.0 1.2.00... 31.1 47.0 
45. 5 108. 2°1 12.0 7-2 ee: 33. 2 49.7 
48. 2 ZLe.0 F120 bei lec. 35. 6 52.6 
51.2 220.4 | 12.0 fe seeeees 38. 2 55.8 
54. 5 22058 h2. Onl see eee 41.1 59. 4 
58. 1 2O0Eg I L250) teal 44.4 63. 4 
62. 2 Pera r lah ad Wha ee poe oe 48. 0 67.9 
66. 9 S120 L270 eee 62.1 72.9 
72.1 34058 12) Ot See 56. 7 78.7 
78. 2 Siges | 2.0 Fc leece: 62. 0 85. 3 
85. 2 40052" 12. Oe eeeene 68. 2 92.9 
93. 4 402.6 f Lac! thse me ae 75. 4 101.9 

103. 2 502 G7 12.0 1.2 Ses 84. 0 112.6 
115.0 O06 ON U250) |e seem 94.3 125.5 
129. 6 642.4 | 12.0 |... ..... 107.1 141.4 
147.9 (38. 91.12, 0 2s eee 123.1 161.4 
171.8 SAT 12 OT ecg. 144. 0 187.4 
204.2] 1,033.4 112.0 1.2.2.2. 172.2 222.7 
200.8 | 1,276.4 ¢ 12.0 1. 2-tleee 212.6 273.1 
321.7 | 1,649.5 | 12.0 |_.______ 274.9 351. 0 
446.7 | 2,304.1 | 12.0 |__.....- 384. 0 487.3 
(21.0.4 53, 744.3 1.12.0 12 fr 624. 1 787.3 

A=<Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

Stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NoTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21—SLOPE STAKES AND AREAS—Continued 
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24.4 
26. 0 
ef 
29. 5 
31.5 
33. 6 
36. 0 
38. 6 
41.4 
44.6 
48.1 
52.0 
56. 4 
61.5 
67. 2 
73.9 
&1.7 
91.0 

102, 2 
116.0 
133. 4 
156. 0 
186. 6 
230. 3 
297.8 
416.0 
676. 1 

42.8 PAD a ere 28. 2 45.8 44.8 Sen BS. 30. 0 48.0 47.0 239.6 | 15.0 |__..___. 32. 0 50. 4 49.4 206,24 16.00.60... 34.1 52.9 52. 0 zine t $8,040 36. 3 55.7 54,8 P23 AS: a 38. 8 58.8 57.9 011.6) 16.0 1.<828.2. 41.5 62. 1 
61.4 333.8 1 25,0 | ucole_ 44.5 65. 7 
65, 1 aoe. My 25, Oh 8 47.8 69.8 69. 3 S85. 7 4 16.0 |... 28.8. 51.4 74.3 74.0 416.0 | 18:0 |-o.25 4. 55.5 79.2 19:2 460. i 16.8 fon.25 2. 60. 0 84.9 85. 1 £38.3.4 15.0 [30_5. 65. 1 92,1 91.8 Sot. 6-4 1B O |} S08. 70.9 98, 4 99. 5 581. 16/0. 4-6.28-3. 77.6 106. 6 108. 4 G30.:0.7 15.0 5 .ee-o. 85. 3 116. 2 118.9 707. 0.4 15.6 4.5.59-8. 94.3 127.4 131.4 707.0: ) TO 2 Ble. 105. 0 140.8 

146.4 $83.4.) 1505 1.52 2. 117.9 156. 9 164.9 | 1,003.8 | 1861 2.18.5. 133.8 176.7 
186.35 1,14. 2 1S Lee 153.9 201.7 
218.7 | 1,350.04 15:0 [2.55.5 180. 0 234.3 
200.8.) 1, 614.7.)°15.G fe S. 215.3 278. 4 
318.6} 1,902.9.) 15.0 |. ..6.2. 265. 7 341.4 
400.5.) -2,577. 3 | 1 @ fs. 242. 343. 6 438. 7 
568.5 | 3,600.2 | 15.0 |________ 480. 0 609. 2 
918.6.) 5,600 6.) 15 Ot 208 780. 1 984. 2 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

Stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NOTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 21.—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE %:1 FILL SLOPE 14:1 
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240.6 
256. 0 
272.6 
290. 6 
310.1 
331, 2 
354, 5 
379. 8 
407.8 
438. 8 
473.3 
512.0 
555. 5 
605. 0 
661.8 
727.6 
804, 5 
896. 0 

1, 006. 3 
1,142.1 
1, 313, 4 
1, 536. 0 
1, 837.2 
2, 267. 4 
2, 932. 5 
4, 096. 2 

30,1 
32. 0 
34, 1 
36. 3 
38.8 
41.4 
44.3 
47.5 
51.0 
54. 9 
59. 2 
64. 0 
65%. 4 
75. 6 
82.7 
91.0 

100.6 
112. 0 
125.8 
142.8 
164. 2 
192. 0 
229. 7 
283. 4 
366. 6 
512.0 

48.9 
Blea 
53. 7 
56. 5 
59. 4 
62.7 
66. 2 
70.1 
74, 4 
79.2 
84.5 
90. 5 
97.2 

104.9 
113.7 
123.9 
135.9 
150.1 
167.3 
188. 5 
215. 2 
249. 9 
296. 9 
364. 1 
468. 0 
649.8 

32.0 
34. 0 
36. 2 
38. 6 
41.2 
44.0 
47.1 
50. 4 
54. 2 
58. 3 
62.9 
68. 0 
73.8 
80. 4 
87.9 
96.6 

106. 9 
119. 0 
133.7 
151.7 
174. 4 

244. 0 
301. 2 
389. 5 
544. 0 

51.9 304.5 | 18.0 {....___. 33. 8 55. 0 
54, 4 ave 0) 38.0 |. 36. 0 57.6 
57.1 Oa. TP IBN | occ nw oe 38.3 60. 5 
60. 0 ae 6 40.9 63. 5 
63, 2 302.4 | 18.0 |...2.... 43.6 66. 9 
66.6 410.0 + 18.0 |. 42.52 46.6 70.5 
70. 4 448.6. | 18.0 |...2. 2. 49, 8 74.5 
74.5 450.5: | 28.0 |. 92. 53. 4 78.9 
79.1 BEG. [19.0 9. ee 57.4 83.7 
84.2 500.4 | 18.0 |... 61.7 89.1 
89.8 599.0 | 18.0 |._--____ 66. 6 95.1 
96. 2 643. 0 116.0 1. ee. 72. 0 101.8 

103.3 Se oe ee 78.1 109. 4 
111.5 200.7% | 1860 |. 24) BaD 118. 0 
120.8 Boi00 PB bo, ooo 93.1 127.9 
131.7 $20.8 | 18.0 
144.4 | 1,018.3 | 18.0 
159.5 | 1,134.0 | 18.0 
177.8 | 1,273.6 | 18.0 
200.3 | 1,445.5 | 18.0 

er ee 102.3 139. 4 
Pee 3552 113.1 152.9 
ee at 126. 0 168. 9 
per. SS 141.5 188. 2 
<r ae 160.6 212.1 

eee. | (2,602.2 1 28.4) |e ee 184.7 242.1 
265.5 | 1,944.0 | 18.0 |_..:_.-_| 216.0 281. 2 
315.5 | 2,325.2 | 18.0 |_._-____. 258. 4 334. 1 
386.9 | 2,869.8 | 18.0 |___.____ 318. 9 409. 6 
$97.2 3, thle | ER. O |. ee 412.4 526. 5 
690.4 | 5,184.3 | 18.0 |._._____ 576. 0 731.0 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NoTeE: To obtain cubic yardage per 100 feet. 
multiply average end areas by 3.7. 
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FILL SLOPE 12:1 

Slope, 
percent 

Table 21.—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE %:1 

W=19 W=20 

rat B F C S A B f Cc S =k 

5.6 | 10.2 10.4 pe 11.1 6.3 | 10.8 10.9 12 MRT 6.9 
7.0} 10.3 10.7 1.4 11.4 a, 7 40,8 11.3 1.4 11.9 8.6 
8.3 | 10.3 J 1.6 11.6 9.3} 10.9 11.6 1 i 12.3 10.1 
9.8 | 10.4 11.5 1,9 12.0 10.8 | 10.9 12.1 2.0 12.5 12.0 

11.2 | 10.4 12.0 2.2 12.2 12.6:| 11.0 12.5 2.3 12.9 13.7 
13.0 | 10.5 12.4 2.5 12.6 14.2 | 11.0 13.1 2.6 13. 2 15.8 
14.5 | 10.5 13. 0 2.8 12.9 16,25), 11.1 13.6 25.0 13.6 18. 0 
16.4 | 10.6 13.5 3.1 13. 3 LS. 4a) 2 14.1 3.3 14.0 20. 0 
18.5 | 10.7 14.1 3.5 13.7 20.3.) 11,2 14.9 3. 6 14.4 22.5 
20.7 | 10.8 14.7 3.8 14.2 22.6} 11.3 15. 6 4.0 14.8 25. 1 
22.6 | 10.8 15. 6 4.2 14.5 25.1) 11.4 16.3 4.4 15.3 27.8 
25.0 | 10.9 16.4 4.6 15.1 27.8 | 11.5 Liad 4.8 15.9 30. 8 
27.6 | 11.0 17,2 5. 0 15. 6 30.7 | 11.6 18.1 5.3 16.4 34.0 
30.4 | 11.1 18.2 5.5 16. 2 Bo.00) 1h. 7 19.2 5.8 17.0 37.3 
33.3 | 11.2 19, 4 6. 0 16.8 37.0} 11.8 20, 4 6.3 Led 40.9 
36.5 | 11.3 20. 7 6.5 17.4 40.5 | 11.9 21.8 6.8 18.3 44.6 
39.8 | 11.4 22.3 7.0 18.0 44.1 | 12.0 23. 4 7.4 19. 0 48.6 
43.4 | 11.5 24,1 7.6 18. 7 48.0 | 12.1 25. 4 G2 19. 7 53.0 
48.1 | 11.7 25. 9 8.2 19.7 53.1 | 12.3 27.3 8.6 20.7 58. 4 
52.2 | 11.8 28. 5 8.9 20. 4 58.6 | 12.5 29. 7 9.4 21.7 64.3 
57.6 | 12.0 31.3 9.6 21,5 64.5 | 12.7 32. 6 10, 2 22.7 70.8 
64.5 | 12.3 34.3 10.5 22.7 70.9 | 12.9 36. 4 11,0 23.8 78.8 
70.9 | 12.5 38. 9 11.3 23.9 79.1 | 13.2 40.7 12.0 25, 2 87.6 
79.0 | 12.8 44.4 12.4 25. 3 88.0 | 13.5 46. 6 13.0 26.7 97.3 
89.4 | 13.2 51. 6 13. 6 27.0 99.2 | 13.9 54. 2 14.3 28.4 109. 4 

102.3 | 13.7 61.8 14.9 29. 0 113.1 | 14.4 65. 3 15.7 30. 5 124. 4 
118.5 | 14.3 79.0 16. 6 31.4 130.4 | 15.0 84. 0 17.4 33. 0 144, 7 
142.2 | 15,2 | 112.8 18.7 34. 7 197.02) 16.0) 118.7 19.7 36. 5 173. 6 
184.4 | 16.8 | 263.5 22. 0 39.9 204.7 | 17.7 | 275.4 23. 1 42.0 226.1 
200, 271100 Wiese ota 26. 4 46.9 Alt: Oe WeOS0 aoe = 27.8 49. 4 306. 0 
BOG. OSI Ou) seas es 28. 0 48.8 296, 7905 20.0 loeveus< 2 29. 5 51.4 325. 0 
282000 LB. O esses a2 29. 7 50. 9 Bid. B-) 20. G | onca-e 31.3 53. 6 345, 1 
SO bale TOEO seer coe es 31.6 53. 1 SED 4 VIET D 19 Eee 33. 3 55. 9 366. 7 
aoe Oel, LO. Oil ae 2 33. 6 55. 5 08:0 820: 0 lo esn a= 35. 4 58. 4 389. 7 

B 

SSSSSAOWMDHANORBWWEHONMTIPWNRHOCHOMNNRMUMOP PO 

W=21 

F Cc S 

11.5 1.2 12.3 
11.8 1.5 12.6 
12.3 1.8 12.9 
12.7 2.1 13.2 
13.2 2.4 13.5 
13.7 2.7 13.9 
14,2 3.1 14.3 
14.9 3. 4 14.7 
15. 6 3.8 15.1 
16.3 4.2 15.6 
el: 4.6 16.2 
18. 0 5.1 16.7 
19.0 5. 6 17.3 
20. 1 6.1 17.9 
21.4 6. 6 18.6 
22.9 ick 19. 2 
24.6 (oe 19.9 
26.7 8.3 20.7 
28.8 9.1 ah. 7 
31.3 9.8 22.7 
34. 4 10. 6 23.8 
31.9 11.6 25. 1 
42.5 12.6 26.5 
S851. 13.7 28.1 
56.9 15.0 29. 9 
68. 8 16.5 32. 0 
87.4 18.3 34.7 

124.7 20. 7 38. 3 
287.4 24.3 44,1 
ae 29. 1 51.8 
aro aes 31.0 54. 0 
ee Ee 32.9 56. 3 
Le ece ec 34,9 58. 7 
oes 37.1 61.3 
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go or 

WNHENAORK NOUR OWNDTOMNOHAORwrIOOorn 

_ oo eS 

35. 7 
38. 0 
40. 5 
43.1 
46. 0 
49, 2 
52. 6 
56. 4 
60. 5 
65. 1 
70. 3 
76. 0 
82.5 
89.8 
98. 2 

108. 0 
119. 4 
133. 0 
149. 4 
169. 5 
195. 0 
228. 0 
272.7 
336, 6 
435. 3 
608. 0 

COoOsIN Sm on 

RaUGSEESa2R SASSER 

me EOE Oe OOO 

cr Qos] 

SENSSHANSAE Sern 

61.1 i ie ee 39.5 64, 2 
64. 0 443.0 | 22 @ pone ose 42.0 67.2 
67. 2 200: 6 PZ 01. < cok 44.7 70.5 
70. 6 BOO 6 te2dy'Q | conse 47.7 74,1 
74. 3 Gass 28.0 bocca 50.9 78. 0 
78.4 Be £31. 0 clone 54,4 82.3 
82.8 GLO G21. 2h 0-4 ae 58. 2 86.9 
87.7 OS8. 22h) @ idee 62. 3 92.0 
93.0 102.6 21 0 jcaee 66. 9 97.7 
99. 0 06.0" 23150 |. see 72.0 104. 0 

105. 7 Bled e210: | on eee ee bet 111.0 
113.1 882. Oe 21 0) 2 ee 84.0 118.8 
121.6 OO7. beat, 0 |. aes 91.2 127.6 
tai; 2% J, 04R. 2 90 6 Ten 99. 3 137.7 
142.2 fy 340. 2 20-0 bo. week 108. 6 149, 3 
14D | 3,268.0 (0280 bs-neeeds 119.4 162.7 
160.9 | 1,386.04, 2% @ |. .2-e= 132. 0 178. 4 
187.7 | 4,08; Gok 2k O T. Seoe 147.0 197.1 
209-2 1, 738-4 he QE Oe see 165.1 219. 6 
230.6 fb 1, 967.6.) 26.0 I... 5e-8. 187. 4 247.4 
269: 0.1) (2, 262/52) 2150 | 2 ee 215.5 282. 5 
312.4 | 2,646.0 | 21.0 |-.--2-.- ‘252. 0 328. 0 
eta 2 | 8,164 So 20 |. 82.2. 301. 4 389. 7 
455.1; 3,906.0 | 21.0 }|...--_-. 372. 0 477.9 
585;'0) I DOG Lie 2100 | See 481.1 614, 2 
S322 ff 1, 008. 4 20 G ft... foe. 672. 0 852. 8 

a a ee ee ee ee ee ee ee ee) ee ee oe eee ee ae 

Fill Slope 

$:/ 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NOTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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FILL SLOPE 14:1 

Table 21.—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE %:1 

W=22 W=23 W=24 

Slope, 
percent 

A F C F C A B F C S 

}0 eee 7.6 12.1 1.3 .3 .4 12.5 1.3 9.0 | 12.9 13.1 1.4 14.0 

1 ees ee oe 9.3 12.4 1.6 mE 4 13.0 1.6 11.1 | 13.0 13.5 1e7 14.4 

A a al ea 11.3 12.8 1.9 ne .5 13.4 2.0 13.2 | 13.0 V4aoe 2. 14.7 

ts ame eee 13.1 13.3 pe .4 .6 13.9 2.3 15.6 | 13.1 14.5 2.4 15.1 

te Een kta ole ta 15. 2 13.8 Dae 20 .6 14.5 2.6 1525 e13; 2 15.0 2.8 15.5 

2 ee 17.2 14.4 29 .0 sail 15.0 3.0 20.5 | 18.2 1.7% 3.1 15.8 

Dae aaa Spee NE 19.6 15.0 3.2 .6 .8 15. 6 3.4 23.3 | 13.3 16. 4 3.5 16.3 

dee ee 22.1 15.6 3.6 9 .8 16. 4 3.7 26.3 | 13.4 17.0 3.9 16.8 

psy ge it 24.8 16.3 4.0 .9 .9 eres 4.2 294s L380 17.8 4.4 17.3 

D1 Sater SS 55 ee Dela 17.0 4.4 .0 .0 1729 4.6 32.8 | 13.6 18.6 4.8 17.9 

Slemes ene ees 30.3 18.0 4.8 “2 oak 18.8 a! 36.3 | 13.7 19.6 5.3 18.4 

hee AE, ee ir 33. 4 19.0 5.3 Bie a} 19.8 5.6 40.1 | 13.8 20.6 5.8 19.1 

RY ATS Se Sek ees 37.4 19.8 5.8 .4 3 20.9 6.1 44.1 | 13.9 21.8 6.3 19.7 

ee ee es ee 41.0 21.0 6.4 .0 .5 21.9 6.7 48.3 | 14.0 yay 6.9 20. 4 

Ao ta a ey es 44.9 22.4 6.9 .2 .6 23.4 7.2 : : 14.2 24.4 46 Zee 

Ami beboe aon t 49.0 24.0 7.5 6 ere 25.0 7.8 1 .4 | 14.3 26.1 Bae 22.0 

(UL Sees 53. 4 25.8 8.1 .4 .8 27.0 8.5 8 .6 | 14.4 28.1 8.8 22.8 

(te oe aeeneres artes 58. 1 28.0 8.7 10 : 29. 2 9.1 od .O | 14.5 30.5 9.5 23.6 

VU see eee eee 64. 0 30. 2 9.5 .8 31.6 9.9 il .9 | 14.7 33.0 10.3 24.7 

Asoc Be ean Le 70. 4 32.9 10.3 ath 34.5 ee .8 .4 | 15.0 35.7 11.3 26.0 

DU eee ce we 77.3 36.2 LA . 37.6 at wl 4°) 15.2 39.4 2.2 27.2 

Zeer oak. = 85.9 40. 0 12.1 : 41.5 sh .5 -4| 15.5 43.6 13.2 28.6 

LM. been a, a ee 95.3 44.9 13. 2 46.7 .8 .0 .3 | 15.8 49.1 14.3 30. 2 

151 eaeenge paemaenree a 107.1 50. 9 14.4 53.7 AD) .6 ie | £602 55.9 15.6 32.0 

eso sseteee ee oe 120.1 59. 6 Bay, 62. 2 4 aw yk a Ons, 64.9 1¥.1 34.2 

fi) Se te Sn 136.1 72.3 Lia 74. 6 1 .2 ede lee Wi 78.1 18.9 36. 7 

Don wee red Bee 157.7 92.4 19.1 95.8 .0 .0 | 18205). 100rS 20.9 39. 6 

HAs eee eas 190. 6 130. 6 21az 136. 5 .6 .0 .9 | 19.2 142.5 23.6 43.8 

Ce Sa 248.4 299. 4 25.5 311.4 tah .4 Ail hou daoae 27.8 50. 5 

eee ae eet oe oe Boose) 22608|2ese5== S0n5o) “54238 —SO7600 28. Nuie==e2ee2 .9 .8 WOO] haa. Walerces aes 33.3 59.2 

Ue i BAL Se SOBs 22610 ee ere = B9044|—  56hbGi-  S89ni a) 2380" |ssee5 ee" .9 ch Rl eA i Neh ee mre 35.4 Gh 

Gonewetbede uses Sioa i Gey see ses =e 3424. > -o8eOa| — (ALAA). 23: 05 |seees oe .0 6 So a Olean ores 2 37.6 64.3 

ae ee eee ed ADD AH O22) seen 2 ems 363600) 61253) 48908") 2aa0cl|=sese2e2 43 .3 Om eos. Quiet aesene 39.9 67.1 

LE Rte Le ae ry a a I B80 8 G4ea es. “Aha Zax acess k 4 Ole 24) Ome eee ae 42.4 70.1 
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ee ~~ 

OO CO WOON, 

KSORSSSSSE 

WOOP RPK WCOOWOOOP, © 

SS SOU 

IAS SS es 
2 NR OOPR RP WAIN OW PRE NUR ORD 

AOD POCrONa 

IQ OOD 

ae 

ae 

oO SO seal 
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BON DBOPWWNNNR HE 

oO 

BS 

70.3 541.3 } 20.0 [2.8L 45.1 73.3 
73.6 S76.0 ) 24.0 7... 48.0 76.8 
77.3 613.3.) 24.0 1 oo 51.1 80. 6 
81.2 653.8 | 34.0 |_-______ 54. 5 84.7 
85. 4 697.7 | 34.0 |_______- 58.1 89.2 
90.1 745.3.) 24,0 |. TEES. 62.1 94.0 
95.2, 797.6. | 24.0 7.2 rR. 66. 5 99.3 

100.8 S64. 6°) 24.0 |... 71.2 105. 2 
107.0 PIT.0 | 24:0 1. ae 76.5 111.6 
113.9 Der. 4.) 200 1. Sea 82.3 118.8 
1215) 1,066.08 240 | aes. 88.8 126.8 
190.1 2,162 12s. || 96. 0 135. 8 
199.8.)) "1, 240/95) O40 12.284 2 104.2 145.9 
150.8 | 1,361.4 | 24.0 |_______- 113, 5 157.4 
103.36 9° 21,4804" Ba 0 i Bea 124,1 170.6 
LB.2 TP 1, GO a0 |e ee 136, 4 185.9 
19624 1" 1,810,2") 24. 0]. 2 150.9 203.9 
21508 1 <2, O18 01 Za0 tees 2 168.0 225. 2 
240.5 | 2,264.2 1 24.0 |. a. 188.7 251.0 
271.0} 2,560.8 | 24.0 1-282. | 214, 2 282. 7 
309.3 | 2,955.0 | 24.0 |____.__- 246.3 322.8 
359.3 | 3,456.0 | 24.0 |________ 288. 0 374.9 
420.8 fd 1888) Ae) |< 2 ee 344. 5 445. 4 
523.4 | 5,101:8 | 24.0 }_eria. 425.2 546. 2 
G72.7 | 6,898.1 1 23.0 1. tes. 549. 8 702. 0 
934.0.) 9,216.5 | 24.0 |... _- 768. 0 974. 6 

A=<Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W=Width of finished road. 

NOTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



S&T 

FILL SLOPE 14:1 

Slope, 
percent 

Table 21—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE 3:1 

W=25 W=26 W=27 

A B F Cc S A B F Cc S A B F Cc S 

9.9 | 13.5 13. 6 1.5 14.7 10.6 | 14.0 14. 2 1.5 15. 2 11.4 | 14.5 14.8 1.6 15. 7 

12.0 | 13.5 14.1 1.8 14.9 13.1 | 14.1 14.6 1.9 15. 6 14.0 | 14.6 15.2 1.9 16. 2 

14.5 | 13.6 14. 6 201 15.3 15.6 | 14.1 15. 2 2. 2 15.9 16.9 | 14.7 15.7 2.3 16. 6 

17.1 .| 33.7 15.1 2.5 15.8 18.3 | 14.2 15. 7 2.6 16. 3 19.6 | 14.7 16.4 2.7 16.9 

19.5 | 13.7 15.7 2.9 16. 1 21.3 | 14.3 16.3 3. 0 16. 8 22.8 | 14.8 17.0 3.1 17.4 

22.4 | 13.8 16.3 3.3 16. 6 24.4 | 14.4 16.9 3. 4 17.3 26.1 | 14.9 17.6 3.5 17.9 

25.4 | 13.9 17.0 3.7 17.0 27.3 | 14.4 alee 3. 8 Lied 29.6 | 15.0 18.3 4.0 18. 4 

28.7 | 14.0 1757 4,1 17. 6 30.7 | 14.5 18. 5 4.2 18. 2 33.4 | 15.1 19.1 4.4 18.9 

32.1 | 14.1 18.5 4.6 18.1 34.4 | 14.6 19.3 4.7 18. 7 37.3 | 15.2 20. 0 4.9 19.5 

35.7 | 14.2 19.3 5. 0 18.7 38.3 | 14.7 20. 2 5. 2 19.3 41.5 | 15.3 20. 9 5.4 20.1 

39.6 | 14.3 20. 3 5.5 19.3 42.4 | 14.8 21.3 ow! 19. 9 45.9 | 15.4 22. 0 6.0 20. 7 

43.6 | 14.4 21.4 (ang! 19.9 46.7 | 14.9 22. 4 6.3 | 20.6 50.5 | 15.5 23. 2 6.5 21. 4 

48.0 | 14.5 22. 6 6. 6 20. 6 62.0) 16.1 23. 5 6.9 21.4 55.5 | 15.6 24. 6 7B 22.1 

52.6 | 14.6 24. 0 7.2 21.3 57.0 | 15.2 25. 0 7.5 22. 1 61.5 | 15.8 25. 9 7.8 23. 0 

58.2 | 14.8 25. 4 7.9 22.1 63.0 | 15.4 26. 4 8. 2 23. 0 67.2 | 15.9 27.6 8.5 23. 8 

63.4 | 14.9 27. 2 8.5 22. 9 68.7 | 15.5 28.3 8.9 23. 8 74.1 | 16.1 29.3 9.2 24.8 

68.9 | 15.0 29. 3 9:2 23. 7 74.6 | 15.6 30. 5 9. 6 24. 7 80.4 | 16.2 31. 7 9.9 25. 6 

74.8 | 15.1 31.8 9. 9 24. 6 82.0 | 15.8 32.8 10. 4 25. 8 88.3 | 16.4 34.1 10.8 26. 7 

83.2 | 15.4 34. 1 10. 8 25.9 89.8 | 16.0 35. 5 11.2 26. 9 96.8 | 16.6 36. 9 11.7 27.9 

91.3 | 15.6 37. 2 11.7 27.0 98.4 | 16.2 38. 8 12. 2 28.1 105.8 | 16.8 40. 4 12. 6 29. 1 

99.9 | 15.8 41.1 12.6 28. 3 108.9 | 16.5 42.5 13. 2 29. 5 117.0 | 17.1 44.3 13.7 30. 6 

110.4 | 16.1 45. 6 13.7 29. 7 120.3 | 16.8 47.1 14.3 31.0 129.0 | 17.4 49. 2 14.8 32. 1 

123.5 | 16.5 50. 8 15. 0 31.5 134.2 | 17.2 52. 6 15. 6 32. 8 143.7 | 17.8 55.0 16. 2 34. 0 

137.8 | 16.9 58. 0 16.3 33. 4 149.5 | 17.6 60. 2 17.0 34. 8 159.9 | 18.2 63. 0 17.6 36. 0 

155.4 | 17.4 67.6 17.9 35. 6 168.2 | 18.1 70. 3 18. 6 37. 0 181.4 | 18.8 72.9 19.3 38. 5 

176.7 | 18.0 81.6 19. 6 38. 2 190. 7 | 18.7 85. 1 20. 4 39. 7 205.3 | 19.4 88. 6 21. 2 41.1 

204.8 | 18.8 | 104.2 21.8 41.3 220.3 | 19.5 | 109.2 22. 6 42.9 238.7 | 20.3 | 112.6 23. 5 44.6 

243.7 | 19.9 | 151.4 24. 5 45. 4 263.6 | 20.7 | 157.3 25. 5 47.3 284.4 | 21.5 | 163.2 26. 5 49.1 

322.0 | 22.2 | 335.3 29. 0 52. 7 345.7 | 23.0 | 359.3 30. 1 54. 6 373.2 | 23.9 | 371.3 31. 2 56. 7 

433008 io20, Ol eos oss-— 34. 7 61. 7 469; OF |, 26.0) |--22- == 36. 1 64. 2 500; Ship 27. Ob | ean =. == 37. 5 66. 6 

460) Dy i2d. OF \o25 S22 36. 8 64. 2 498.0 | 26.0 |-------- 38. 3 66. 8 SOUe ae 27, Ocoee 39. 8 69. 4 

489; OF 26.0: is-2-5=-- 39. 1 67. 0 529.0 | 26.0 |-------- 40. 7 69. 6 STOPS | De Or ececaan = 42.3 72. 3 

B19) 25.0) 22-22 — 41.6 69. 9 | §62..0° 26.0 |----=--= 43. 2 72.7 G0602) | 27.05/22 e--5- 44.9 75. 5 

652.301) 26..0 sss2n=5- 44.2 73. 0 597.4 | 26.0 '.2s<.-=5 46. 0 75.9 644.2 ' 27.0 1--.2--=- 47.7 78.9 
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390. 5 

731. 2 

— —_ © 00 CO DR SSHINGSSAS CONF ONOCOWO 
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to Dp ih o) 

ANAOWOWOOAWA100 

22 82 Pas no 
© 00 a 

i Osion Se = CoN S 
E [op] 

NT OUR BP 00 8 DD DOD DD et eS ee a a ae ee ey 

79. 5 ae U7 | a 50. 8 82.5 
83. 2 7 NS ee ere 54. 0 86. 4 
87.3 RE: Bee. enn = 57. 5 90. 7 
91.8 BREIL 2 ore 61.3 95. 3 
96. 6 S820 2h 0 |e onaan ne 65. 4 100. 3 

101. 9 943.4 | 27.0 |......-- 69. 9 105. 8 
10726 3) el O00 US Hl en. oes ee 74. 8 111.8 
13404 1,081.04 27.0.) ..058 4. 80. 1 118.3 
pee SE pe oS A i a ee ee 86. 0 125. 6 
128.7 |, 240. 6) 27.04). See 92. 6 133. 7 
187.4 |" 1, 847.8 4) 20.04}... 99. 8 142. 6 
1471) 1,458.0 || -27.0")-.22-3- 108. 0 152. 7 
155.03) “1, 8225) 2 eo0 1c ee ee 117.2 164. 1 
170.5 | +1, 723.0 | 27.0 4...25-3- 127. 6 177.1 
184.8 | 1,884.6 | 27.0 |_.-38_2- 139. 6 191.9 
2014), 2,070.82) 27.0") 2e.8= 153. 5 209. 2 
220.0 1. 2,208.2 | 27.0 |...22-5. 169. 7 229. 4 
2440) 2,00. G3) ai.O |. oes 189. 0 253. 4 
271.9 | 2,866.6 | 27.0 |..-...<- 212.3 282. 4 
306.3 | 3,252.4 | 27.0 |.--.---- 240. 9 318. 1 
349.7 | 3,740.0 | 27.0 |...-.--- 277.0 363. 1 
406.1 | 4,374.0 | 27.0 |-------- 324. 0 421.8 
482.5) 6, 23k7 | 27.0 |2--22-- 387. 5 501. 1 
SOLi |. 6,456.9.) 27.0 nue ee 478.3 614. 4 
1. @ | 8, 86007 |. 27.0 1..-28. 2. 618. 6 789. 7 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W = Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 14:1 [For minor roads without ditch] CUT SLOPE 3:1 

W=28 W=29 W=30 
Slope, eS ress Cre ee 
percent | 

A B F G S A B F Cc S A B F C S 

10 2eee ee ee 12.3 | 15.1 15.3 1.6 16. 4 13.2 | 15.6 15.8 eZ 16.9 14.2 | 16.2 16.3 1.8 17 6 
pote see ies 15.0) | 15.1 15.8 2.0 16. 7 16.3 | 15.7 16.3 2.1 17.4 17.3 | 16.2 17.0 2. 17.9 
UB Se ies Be ree, 18.1 | 15.2 16.4 2.4 Lisl 19.5 | 15.8 16.9 2.5 17.8 20.8 | 16.3 17.5 2.6 18. 4 
16M ace Jes 21.3 | 15.3 16.9 2.8 17.6 22.4) 16.8 17.6 2.9 18. 2 24.4 | 16.4 18.1 30) 18.9 
jf) eee ee aes 24.6 | 15.4 17.5 3. 2 18.1 26.3 | 15.9 18. 2 3.3 18.7 28.3 | 16.5 18.8 3.4 19. 4 
| A ere 28.3 | 15.5 18. 2 3.7 18. 6 30.1 | 16.0 18.9 3.8 19. 2 32.4 | 16.6 19. 5 3.9 19.9 
1p ae ee ee 31.6 | 15.5 19.1 4.1 19.0 34.1 | 16.1 19.7 4.2 19. 7 36.7 | 16.7 20. 3 4.4 20. 5 
De ee 35.6 | 15.6 19. 9 4.6 19. 6 38.4 | 16.2 20. 6 4.7 20. 3 41.3 | 16.8 21. 2 4.9 21.1 
Di Sag ec ee 39.8 | 15.7 20. 8 5.1 20. 1 42.9 | 16.3 21.5 5.3 20. 9 46.1 | 16.9 22. 2 5.5 21.7 
OR wee ne 44.8 | 15.9 PBN Hl 5. 6 20. 9 47.6 | 16.4 22.6 5.8 21.5 51.2 | 17.0 23. 3 6.0 22.3 
1) ees oe ae ee 49.5 | 16.0 22.8 6. 2 21.5 52.7 | 16.5 2anu 6.4 22. 2 56.6 | 17.1 24. 5 6.6 23. 0 
Bore 54.6 | 16.1 24.0 6.8 22. 2 58.7 | 16.7 24.8 7.0 23. 1 62.3 | 17.2 25. 8 5 23. 8 
RY.) ee eee! 59.9 | 16.2 25. 4 7.4 23. 0 64.4 | 16.8 26. 3 elk 23.8 69.1 | 17.4 Dae 7.9 24. 7 
2; hn ae 66.3 | 16.4 26. 8 8.1 23.9 71.2 | 17.0 QTet 8.4 24.7 75.5 | 17.5 28.9 8.6 25. 5 
Se ee ee SoS 72.4 | 16.5 28. 6 8.8 24. 7 tit | VF 29. 6 9.1 25. 6 83.3 | 17.7 30. 6 9.4 26. 5 
AO eae aa 79.7 | 16.7 30. 4 9. 5 2c 85.5 | 17.3 31.5 9.9 26. 6 91.6 | 17.9 32. 6 10. 2 27.5 
1, Ue Beer eee 86.5 | 16.8 32.8 10.3 26. 6 92.8 | 17.4 34. 0 10. 7 27.6 99.3 | 18.0 35. 2 11.0 28. 5 
(So et 94.9 | 17.0 35. 3 11.2 PY EHS 101.6 | 17.6 36. 6 11.6 28. 7 108. 7 | 18.2 37.9 12.0 29. 7 
(Men! ES Deemer 103.9 | 17.2 38. 3 ADR 28. 9 111.3 | 17.8 39. 8 12.5 29.9 118.9 | 18.4 41.2 12.9 30. 9 
AS Reta 9 eta 114.8 | 17.5 41.6 13.1 30. 3 122.8 | 18.1 43. 2 13. 6 31.4 131.1 | 18.7 44.8 14.0 32. 4 
Tt 2 pee eee 126.7 | 17.8 45. 6 14. 2 31.8 135.4 | 18.4 47. 4 14.7 32.9 144.4 | 19.0 49. 2 15. 2 34. 0 
Vig Sa ne 139.6 | 18.1 50. 7 15. 4 33. 4 149.0 | 18.7 52.8 15.9 34. 5 160.4 | 19.4 54.3 16. 5 35. 8 
(ieee ae 155.3 | 18.5 56. 8 16.8 35. 3 165.5 | 19.1 59. 2 17.3 36. 5 177.9 | 19.8 61.0 18. 0 37.8 
DO Seeene eee se 172.4 | 18.9 65. 2 18. 2 37.3 185.4 | 19.6 67.3 18.9 38. 7 198.9 | 20.3 69. 5 19. 6 40.1 
bSiee es saesc55 195. 2 | 19.5 75. 6 20. 0 39. 9 209.5 | 20.2 78.3 20. 7 41.3 224.2 | 20.9 80. 9 21.5 42.8 
CORR ASa se essa= 222.5 | 20.2 91.0 22. 0 42.8 238.3 | 20.9 94. 5 22.8 44.3 254.5 | 21.6 98. 0 23. 6 45. 8 
7Ae a eee 255.6 | 21.0 | 117.6 24.3 46. 2 275.3 | 21.8 | 121.0 25.3 47.9 295.9 | 22.6 | 124.4 26. 2 49. 7 
1 te ee 306.0 | 22.3 169, 2 27. 4 50. 9 328.4 | 23.1 175.1 28. 4 52.7 351.5 | 23.9 181.0 29. 4 54. 6 
QO Re asassenese= 401.9 | 24.8 | 383.2 32. 4 58. 8 43136 | 25:7 | 395. 2 33. 6 61.0 462.3 | 26.6 | 407.2 34. 8 63. 1 
he oe ere ees 644.0") 28.0 jaosecn c= 38. 9 69. 1 S83e0> |) 2B. Ou 22225288 40. 2 71. 6 624-5) 23 Oe |S. 2-. =< 41.6 74. 0 
7 Vos SEE eee LY Oe | 2 HVk | Sea 41.3 71.9 O19 75 1? 20) OSs eee 42. 7 74.5 60d. 2: tas: OF jane --5-— 44,2 cee 
eae eatenaie = oe Pe ee 43.8 75. 0 G8. e290: OS Peake en 45. 4 ipa 7040 o-oo0. Oe a2 on. 47.0 80. 4 
v¢ 0) eee eer 601.8 WiceseW) lekeee 46.6 78.3 699.2) 20; 0° /sse2see2 48. 2 81.1 748. 2}, -30. Ov |-----.=- 49.9 83. 9 
ite eer eee ae ie i) ee Cr 49.5 81.8 Cade le 2or Qala emess 51.3 84. 7 795: 3 3000 je- eae 53. 0 87.6 
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52. 6 85. 6 
56. 0 89. 6 
59. 6 94. 0 
63. 6 98. 8 
67.8 | 104.0 
72.5 | 109.7 
77.5 | 115.9 
83.1 | 122.7 
89.2 | 130.3 
96.0 | 138.6 

103.6 | 147.9 
112.0 |} 158.4 
121.5 | 170.2 
132.4 | 183.6 
144.8 | 199.0 
159.2 | 216.9 
176.0 | 237.9 
196.0 | 262.8 
220.1 | 292.8 
249.8 | 329.9 
287.3 | 376.6 
336.0 | 437.4 
401.9 | 519.6 
496.0 | 637.2 
641.5 | 819.0 

Smee 

PRR CORO 0D00OM 
oarWwWhe Cun Go > 

See Se eae 

NON SMOSMSS 
% 

PAANAEON 
© 00 Bet OG BS 

NOMOMONOTFNWNTRKOONwmON 

Ome OO 
8 DO 1 Hm OP GO el ee ee ee a el ee ee ee a a a a ONMWHPWWNHNNN KH HB Hee eee So ne eo 

88. 6 8400 % | 30: Of jexeseses 56. 4 Lave 
92.8 900.0 7 30. O tassesse2 60. 0 96. 0 
97.4 955527 3050 zee ssse3 63. 9 100. 8 

102.3 | 1,021.7 | 30.0 |_.------ 68. 1 105. 9 
10%. G ], 1, 090. B50) eae 3 72. 7 111.5 
LIS: G> 1, 164, Chie SOnOP |e: Saez 1G 0 117.5 
120; OFF 1, 2460 Us S00) aes ae 83. 1 124. 2 
127s elle Ty SoosO8 Sse eae eee oe 89. 0 131.5 
134; Beh. 1,433.9.) 30r0p (2 see. 95. 6 139. 6 
143.6.) 1,.642..8 | 30:0 |._-2s-- 102. 9 148. 5 
155.2) )- 1, 664. Te Pp S000 le 2S ase 110.9 158. 5 
164.0) 1, 800: 06 30:0) |(e22 see=- 120. 0 169. 7 
L7GSa\ 1,958 26 30,00 > ee sees. 130. 2 182. 4 
190252 Loiee |) GUO ee Beet 141.8 196. 7 
206.2 if 2 S205 Se S0H0. ee see 155. 1 213. 3 
22457 |" 2560768 BONO ha. see ae 170. 5 232. 4 
246.3) “2,828. On 30i0 |. 2 Seo 188. 6 254. 8 
212e 1 78, LOOSOP SOs 0N5 =. sae 210. 0 281.5 
303.3 | 3,537.8 | 30.0 |.----=-- 235. 9 313. 7 
341.7 |) 4,015.47 30:0 2s tee ae 267. 7 353. 4 
390.0) «4, 617d), S020; 15 = es 307. 8 403. 5 
453.0 | 5,400.0 | 30.0 |-------- 360. 0 468. 6 
538.2 | 6,459.0 | 30.0 |_-------- 430. 6 556. 8 
660.0 | 7,971.6 | 30.0 |-------- 531. 4 682. 7 
848. 2 | 10, 309.4 | 30.0 |_------- 687. 3 877.4 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NoTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 21.—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE %:1 FILL SLOPE 14:1 
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A=Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 21.—SLOPE STAKES AND AREAS—Continued 

[For minor roads without ditch] CUT SLOPE %:1 FILL SLOPE 14:1 
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A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 21.—-SLOPE STAKES AND AREAS—Continued 

CUT SLOPE %:1 [For minor roads without ditch] 21 FILL SLOPE 14 

W=18 17 W: 
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33.3 
34.1 
35.1 
36. 0 
37.0 
38.1 
39.1 
40. 2 
41.4 
42.6 
43.9 
45.3 
46. 6 
48.1 
49.6 
51.2 
52.9 
54.6 
56. 4 
58.3 

62.5 
64. 7 
67.1 
69.6 
(a 
73.0 BB ATT 1 re eB oe 2 OO GOP CO WINS N OOS SF OUOS GO STON G8 GOS SU RO OO SI Se eS KH ROMNODOHWRHOWORONPNOWONIUNAS AINA 

35.3 ZU VigkOct: (us casce 23.0 37.4 
36.3 ron fat pal Pe eRe 24, 0 38. 4 
37.3 Do Oat PLO. It) cane see 25.0 39. 4 
38.3 CO. ON ESO | inci > 26.1 40.5 
39.3 HA At C1800) | seanose 27.2 41.6 
40. 4 2047 bys. On| 2 ceeeee 28.3 42.8 
41.6 BOOsL Seto. Us| sa aeeuoe 29.5 44.0 
42.8 PARC I ioe LD ge ened Bo 30. 7 45.3 
44.0 287.05) Clo U8 ome se 31.9 46.6 
45.3 POO PURItES On eos 5m 33.2 48.0 
46.7 Sit 2 218201 eae 34. 6 49. 4 
48.1 25,04 1S20 cece 36. 0 50.9 
49.5 350204) Gp. 0} eco 37.5 52.5 
Ble BOs Oa RL Ss0 2 Saee se 39.0 54.1 
52. 7 DOS. ss| tls. Dien oss 40.6 55.8 
54. 4 S80. 0= |g Ss0 lees 42.3 57.6 
56. 2 39008 | tL as) He 44,0 59.5 
58. 0 eR a fod bo oil 80) emer 45.8 61. 4 
59.9 ca Foc id li PU | ee 47.7 63.5 
62.0 447 74a 800 foots ase 49.7 65. 6 
64.1 $60:28) GSD ieee 51.8 67.9 
66. 4 ASG (081 SU8. 0 pio oases 54.0 70.3 
68. 7 BOGS eS 0 eae 56.3 72.8 
71.3 628.051 S2S..0:)| Soeeaes 58. 7 75.4 
73.9 Ol DaLCLS.0 ) Seeeoes 61.3 78. 2 
76. 7 S(O LO WSJ sae 64. 0 81.2 
eh Pst COL RISLE IO NaS eas 66.9 84.3 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W = Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21.—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 1:1 [For minor roads without ditch] CUT SLOPE :1 

w=19 W=20 W=21 
Slope, ee vee ene ee eS. cee a 
percent 

A B F C S A B F C S A B F Cc S 

POPS aa ee 4.8 9.5 11.2 1.0 10.0 ed SLO O 11.8 heel 10.6 5.8 | 10.5 12.4 aE 11.1 
1 Ip opty se fo A OE SR 5.9 9.6 12.5 LZ 10.3 25) (lO Pal 2a 1.3 10.8 t.2 | 10.6 12.8 1.4 11.4 
i ee ee ovis «oe 6.9 9.6 12.0 1.4 10. 4 Gert ak Ord Lee L5 11.0 8.6 | 10.7 13.2 eo 11.6 
1 Ai Keane a aa A 82 | 957 12.4 V7 105% 9.0 | 10.2 13.1 1.8 11,2 10.0 | 10.7 13.7 1.9 11.8 
1 Un a Pe a RE A 9.5 9.8 12.8 1.9 10.9 10.5 | 10.3 13.5 2.0 11.5 11.5 | 10.8 14.2 ae k 12.0 
7) eee ora a oe LORZ 9.8 13.4 2.2 11.1 12.0 | 10.4 14.0 2.3 11.8 13.2 | 10.9 14.7 2.4 12.3 
ee es Be 12>) 9.9 13.9 2.5 11.4 13.4 | 10.4 14.7 2.6 12.0 15: OF ete. 0 15.3 ik 12.6 
ee ee ee 13.7 | 10.0 14.5 27 im ay 15.0 | 10.5 15.3 2.9 12.3 16.8 | 11.1 15.9 3.0 13.0 
DOME eo te ae ee 15.3 | 10.1 15.1 3.0 12.0 16.8 | 10.6 15.9 3.2 12.6 18.8 | 11.2 16.6 3.4 13.3 
ee ee 16.9 | 10.2 15.8 3.3 12.3 18,6 | 10.7 16.6 3.5 12.9 20.8 | 11.3 17.4 3.7 13.6 
30 eee 18.7 | 10.3 16.5 3.6 12.6 20.6 | 10.8 17.5 3.8 13.3 22.9 | 11.4 18.2 4.0 14.0 
ee 20.6 | 10.4 Viet 4.0 13.0 22.6 | 10.9 18. 4 4.2 13.6 20:4. |Etieo 19.2 4.4 14. 4 
Re epee aa ade peng 22.6 | 10.5 18.3 4.3 13.4 25.01 Lit 19.2 4.6 14.1 27. G5) LG 20.3 4.8 14.8 
Os «fay a erg 24.6 | 10.6 19. 4 4.7 13.7 27.5 | 1.2 20.3 4.9 14.5 30.0 | 11.7 21.5 5.1 15,2 
eeonee ee 26.9 | 10.7 20. 6 5.0 14.1 29.9 | 11.3 21.6 5.3 14.9 33.2 | 11.9 22.6 5.4 15.7 
(Ye pee ayer S 29:7 | 10,9 21.8 §.5 14.7 83.1 | 11.5 22.9 5.8 15.5 36.9 | 12.0 24.2 6.0 16.2 
LUD are ee aS 32.2 | 11.0 23. 4 5.9 15.1 35.8 | 11.5 24.6 6. 2 15.9 39.5 | 12.2 25.8 6.5 16.7 
ene ee ae 35.3 | 11.2 25.1 6.3 15. 7 39.2. | 11.8 26. 4 6.7 16.5 43.3 | 12.4 27.6 7.0 17.4 
Aer ee 38.8 | 11.4 27.0 6.8 16.3 43.0 | 12.0 28. 4 7.2 17.2 47.4 | 12.6 29.8 7.5 18.0 
La ean pg pe 42.5 | 11.6 29.3 7.3 16.9 47.0 | 12:2 30.9 7.7 17.8 on,’ |) 1258 32.5 8.1 18.7 
(20s Stee aap egies 46.4 | 11.8 32.2 7.9 17.6 51.3 | 12.4 34.0 8.3 18.5 of. 2, [Laat 35.3 8.7 19.5 
Dow ee es 51.4 | 12.1 35.3 |: 8.5 18.4 56.6 | 12.7 37.4 8.9 19.3 62.1 | 13.3 39. 4 9.3 20.3 
LC one linc Sa 56.9 | 12.4 39.5 9.2 19.3 62.5 | 13.0 41.9 9.6 20) 2 69.4 | 13.7 43.7 10.1 21.3, 
eae fas 6227) | 12.7 45.1 9.9 20. 2 69.8 | 13.4 47.3 10.4 21.3 76.2 | 14.0 50.1 10.9 22.3 
Deere ee 70.1 | 13.1 52.5 10.7 21.3 77.8 | 13.8 55.1 11.3 22.5 85.8 | 14.5 57.8 11.8 23.6 
(A en as eee 29,29 |,13,6 63.0 1S 7 22.6 87.6 | 14.3 66. 5 12.3 23.8 96.4 | 15.0 70.0 12.9 25.0 
eee eee 90.5 | 14.2 80. 7 12.8 24. 2 101.0 | 15.0 84.0 13.5 25. 6 110.8 | 15.7 89.1 Tet 26.8 
(BET pepe Se A 107.3 | 15.1 115.7 14,2 26. 4 118.9 | 15.9 iI ef 15.0 DH inte, 13722 | 16.7 127.6 Neb é 29.1 
Ar spree eect 139.0 | 16.8 263. 5 16.6 30.0 154.3 | 17.7 275.4 17.4 31.6 170.4 | 18.6 287. 4 18.3 33.3 
CAeee eee = ESh203 1 F1 9505}. 5--.- 2 19.6 34.8 206s UP e208 Oe |e 20. 6 36. 6 PERS WALD EAD | PE 21.6 38.5 
CET a peep Sete LOS ras LOSOPiL 20. 5 35.7 BU base | POOR: (ps2 2120 37.5 VS We Soa ov el Wied apres 22.6 39. 4 
Cp pees ee ppanaes & ZOas0 TF ELOEOF |e 5 = 21.4 36. 6 B2be0S| 22008 a oss 2 So 22.5 38.5 va ole Ug oe il 23. 6 40. 4 
he heme me BAM OS | 22.3 37.5 204292 2050" |2s 2225 2- 23.5 39.5 Dost | okeU canes see 24.7 41.5 
(|i ar eee 7204 NB Te SM <n 23.3 38. 5 ae bate OOO eta 24.5 40.5 ' 

acetate ics itm eile RL I = 

cere ee ee 25.7 42.5 
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281.9 
294. 0 
306. 4 
319.3 
332. 6 
346.5 
360. 8 
375. 6 
391.0 
407. 0 
423. 7 
441.0 
459. 0 
477.8 
497.3 
517.7 
539. 0 
561. 2 
584. 5 
609. 0 
634. 5 
661.5 
689. 6 
719.5 
750.9 
783.9 
819.0 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

S=Distance along slope, to be measured from 
grade Stake to cut stake. 

W= Width of finished road. 

Norte: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21.—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 14:1 [For minor roads without ditch] CUT SLOPE 4:1 

W=22 W=23 W=24 
Slope, an = 7 se = be, om 
percent 

A B i G; S A B F G S 1 B F C S 

1 ee oP eee ae 6.4 | 11.0 13.0 ees PG Re Oat Lieb 13.6 t2 a2 Ved! 2. 0 14.2 1.3 1S 
{Py ee ees ye! ee © ee 13.4 1.4 11.9 8.6 | 11.6 14.0 1.5 12.4 9.3 | 12.1 14.6 1.5 13.0 
tt ee A eae 9.5 | 11.2 13.8 Le 12.2 10.38) Steg 14.4 1.8 1237, Lda22) 2p 2 15.1 1.8 13.2 
LG seer ere. 10,9 | 11.2 14.4 20) 12.3 11, 9°). 7 15.1 2.0 12.9 13.2 | 12.3 15.6 2. 13.5 
(oleh ge 12.6 | 11.3 14.9 Die 12.6 1S) | 158 15.6 2.3 13.2 14.9 | 12.3 16.3 2.4 13.7 
DOs th eis 14.4 | 11.4 15.4 2.5 12.9 15.7 | 11.9 16.2 2.6 13.5 17.1 | 12.4 16.9 2.8 14.0 
pl nt as ON 16.3 | 11.5 16.0 2.8 13.2 17.8 2.0 16.8 3.0 13.8 19.3 | 12.5 17.6 3.1 14.4 
1 Oe aerate 3 18.3 | 11.6 16.7 pa 13.6 20:05 eI2a1 175 3.3 14.1 PISGs) 01:2.46 18.3 3.4 14.7 
| a ac ae 20.4 | 11.7 1726 3.5 13.9 22:31| 12:2 18.3 SRee 14.5 24 plates, 19.1 3.8 15.1 
te Sette a at 22 eT aS 18.3 3.8 14.2 24.6 | 12.3 19.2 4.0 14.8 PH ie GA OY 19,9 4.2 15.6 
a ie te nr ae 25/05 4179 19.2 4.2 14.6 27.1 | 12.4 20.1 4.4 1552 29.8 | 13.0 20.9 4.6 16.0 
Sere rs as 27.4 | 12.0 20. 2 4.6 15.0 30.2 | 12.6 21.0 4.8 15.7 S280 4) oak 22.0 5.0 16. 4 
Date rs c= 5! 30.4 | 12.2 pales 5.0 15.5 33.0 | 12.7 22.2 5.2 16.2 36.2 | 13.3 23.1 5.5 16.9 
1 Daca ae te ee 33.2 | 12.3 22.4 5.4 15.9 36.5 | 12.9 23.3 BAT 16.7 39.4 | 13.4 24.5 5.9 17.4 
Bie nh sive & 36.0 | 12.4 23.9 5.8 16.4 39:77] 13.0 24.9 6.1 ee 43.4 | 13.6 25.9 6.4 18.0 
1 Ea pe ee 39.7 | 12.6 25.3 6.3 17.0 43.6) |-13:2 26. 4 6.6 17.8 47.6 | 13.8 2725 6.9 18.6 
Aree ore 43.5 | 12.8 27:0 6.8 L720 47.7 | 13.4 28.1 ge 18.4 51.4 | 13.9 29. 6 7.4 19.1 
CO eee 47.6 | 13.0 28.9 7.3 18.2 52.2 | 13.6 30.2 Tad 19.0 56.9 | 14.2 31.5 8.0 19.9 
ty eee st Pi ae = 2 §2.0° | 13.2 31.2 7.9 18.9 56.9 | 13.8 32.7 8.2 19.7 61.9 | 14.4 34.1 8.6 20.6 
Bele feta vee 56.7 | 18.4 34.1 8.5 19.6 61.9 | 14.0 35.0 8.8 20. 4 67.3 | 14.6 37.2 9.2 21.3 
LU ne inet ee 62.5 | 13.7 37.1 9.1 20. 4 68.1 | 14.3 38.9 9.5 21.3 74.0 | 14.9 40.7 9.9 22.2 
ees eee ae 68.8 | 14.0 41.0 9.8 21.3 74.8 | 14.6 43.0 10.3 22:2 81.2 | 15.2 45.1 10.7 23.2 
tS Seeeeerertee 75.6 | 14.3 46.1 10.6 22.3 83.2 | 15.0 47.8 uhiee! 23.3 89.9 | 15.6 50.2 pbs) 24.3 
Domes seers es! 84.0 | 14.7 52.3 11.4 23. 4 92.2 | 15.4 54. 4 12.0 24.5 99.5 | 16.0 57.3 12.4 25.5 
Pi Sel SoS 94.3 | 15.2 60. 5 12.4 24.7 103.3 | 15.9 63.1 13.0 25.9 21 viel OGD 66. 7 13.5 26.9 
Hewes aa ele Se8 105.6 | 15.7 73:0 13.5 26.1 115.2 | 16.4 77.0 14,1 27.3 126.8 | -17.2 79.3 14.7 28.7 
(Pn page ag ee go 122.3 | 16.5 92.4 14.8 28.1 132.95) 17.22 97.5 15.5 29.3 145.5 | 18.0 | 100.8 16.2 30. 7 
Sgn hn Doe SR 144.1 | 17.5 | 133.6 16.5 30. 5 157.6 | 18.3 | 139.5 1732 31.9 171.6 | 19.1 | 145.4 18.0 33.3 
Ca een coe ee pepe 187.3 | 19.5 | 299.4 19.2 34.9 204.9 | 20.4] 311.4 20.1 B65 223.4 | 21.3 | 323.3 21.0 38.1 
pp neces Fc se B4923) | Woor0 | 2s). eres Doae 40.3 PORE | hart Ue pee 23. 7 42.1 20Gs0 NN e2a iO: fae ee 24.7 44.0 
Pe: cob ein Be ZOO eI EO is ft: os! 23.7 41.3 R450 OB 0N 24.8 43.2 SLO |p 24d0 ae 25.8 45.1 
(Peeae) eee es 272.5 P2280" (Sasso eee 24.8 42.4 OW RINE ad [ee See ae 25.9 44.3. 328207 24.0 ys Fee 27.0 46. 2 
HG See eh ee DBA Pe G22.0- teases os 25.8 43.4 BLOLOG|| 2d Ones = 27.0 45.4 BOS | Ae oo ens oe 28. 2 47.4 
(fo) lg ap eye meee ZOGEO 3) 2220 lees ez 27.0 44.6 S249 (2350 NP ee 2 28.2 46.6 SOR 0524, 0.12 Le ae 29.4 48.6 

a === 
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309. 4 
322. 6 
336.3 
350. 5 
365. 1 
380.3 
396. 0 
412.3 
429.1 
446.7 
465. 0 
484. 0 
503. 7 
524. 3 
545.7 
568. 2 
591.5 
616. 0 
641.5 
668. 0 
696. 4 
726. 0 
757.0 
789. 6 
824. 0 
860. 4 
898. 8 

BSS 
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47.8 B08./0 (S24 fo ones 30. 7 49.9 
49.1 B84, 0 12580 oe oer 32.0 51.2 
50. 4 H00 02 | 20M Soee eas 33. 4 52. 6 
51.8 BLP DielazacU lee eset 34.8 54. 0 
53. 2 434.0) 240 "| 2S SS 36. 2 55.5 
54. 7 CTP MA UR es = a 37.7 57.1 
56.3 78 (el eee. Slo eee 39.3 58. 7 
57.9 490.6" | 24.10") See eee 40.9 60. 4 
59.6 PLO st) | poakOs| 5. Fae see 42.6 62.1 
61.3 Dal. G7) .2e.0 0) 22 eer 44.3 64.0 
63.1 O90. (| 240° (2s eee 46.1 65.9 
65.1 S7Os05 | 24..0\)| 2 sare 48.0 67.9 
67.0 0, 4 |r On| = 2 Sa 50. 0 70.0 
69.1 6240-2410 Te Saee see 52.0 72.1 
71.3 oc a ee 54.1 74. 4 
73.6 O61 7 24,.07 2 See ee 56.3 76.8 
76. 0 OB AD Neg! See 58. 7 79.3 
78.5 Teo Ut 24) Dal. See 61.1 81.9 
81.1 (OS a0} ee0 ||| oer eee 63. 6 84.6 
83.9 406.14. | 24,00). ae Pe 66. 3 87.5 
86.8 828.8. |. 24.0) |_- 3-62 at, £o0a 90.5 
89.8 865.0) | 24.0) |e sees 72.0 93.7 
93.0 JOOS pea 0e a oee ae 75. 1 97.1 
96. 4 93917: 4| 280, le ee 78.3 100. 6 

100. 0 98056: | 2400 los sears SE, 104.3 
103.8 | 1,023.8 | 24,0 |_.222-2- 85.3 108.3 
107.8"): 1,069 Fl 28.0 Poses 89.1 112.5 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21.—-SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 1:1 [For minor roads without ditch] CUT SLOPE %:1 

W=25 W=26 W=27 
Slope, >. ae Sas 
percent 

A B F Cc S A B F C S A B 10. C S 

A) ey Se ee 8.3 | 12.5 14.8 1.3 13.2 8.9 | 13.0 15.4 1.4 ey 7) 9.6 | 13.5 16.0 1.4 14.3 
BAG Siete ee ae 10.1 | 12.6 15.2 1.6 13.5 10.9 | 13.1 15.8 1.7 14.0 11.8 | 13.6 16.5 17 14.6 
1 Se ee Saeed 1 bea 15.7 1.9 13.8 13.1 | 13.2 16.4 2.0 14.3 14.1 | 13.7 17.0 auk 14.9 
UGB poe otras 14.3 | 12.8 16.3 2.2 14.1 15.4 | 13.3 16.9 2.3 14.6 16.6 | 13.8 17.6 2.4 15.2 
jhe yee ace ae 7 ha 16.5 | 12.9 16.8 2.6 14.4 17.8 | 13.4 17.5 oo 15.0 19.1 | 13.9 18.2 2.8 15.5 
74 ee nese eae 18.8 | 13.0 17.5 2.9 14.7 20.3 | 13.5 18.2 3.0 15.3 21.8 | 14.0 18.9 3.1 15.9 
Pil Nis — Sag weet 21.2 | 13.1 18.2 3.2 15.1 22.9 | 13.6 19.0 3.4 15.6 24.5 | 14.1 19.7 3.5 16.2 
24 ree ease ee 23.8 | 13.2 19.0 3.6 15.4 25.6 | 13.7 19.8 a 16.0 27.5, | 4402 20.6 3.9 16.6 
20seen2~ Soseaes 26.4 | 13.3 19.8 4.0 15.8 28.4 | 13.8 20.7 4.1 16.4 30.5 | 14.3 21.5 4.3 17.0 
0S oe ee eee 29.2 | 13.4 20.8 4.4 16.2 31.4 | 13.9 Palas 4.5 16.8 34.2 | 14.5 22.4 4.7 17.5 
Bees ssscasene 32.1 | 13.5 21.8 4.8 16. 6 35.0 | 14.1 22.6 5.0 17.3 37.6 | 14.6 23.5 5.2 Meg 
Cs YE RE a pee 35.8 | 13.7 22.8 5.2 17.1 38.4 | 14.2 23.8 5.4 17.7 41.7 | 14.8 24.6 5.6 18.5 
5 AS eee 39.0 | 13.8 24.1 ‘hae 17.6 42.5 | 14.4 25.0 5.9 18.3 45.4 | 14.9 26.1 6.1 19.0 
| ee ee eee 43.1 | 14.0 25.4 6.2 18.1 46.1 | 14.5 26.6 6.4 18.8 50.1 | 15.1 27.5 6.6 19.6 
Bese sess oss se 46.6 | 14.1 27.1 6.6 18.6 50.6 | 14.7 28.1 6.9 19.4 54.9 | 15.3 29.1 7.2 20.2 
40 Sco lee eck 51.1 | 14.3 28.8 Vie 19.2 55.5 | 14.9 29.9 7.5 20.1 60.1 | 15.5 31.0 7.8 20.9 
yp ae ers 55.9 | 14.5 30.8 Teg 19.9 60.6 | 15.1 32.0 8.0 20.7 65.6 | 15.7 33.1 8.4 21.6 
ee ae ee 60.9 | 14.7 33.1 8.3 20.6 66.0 | 15.3 34.4 8.6 21.4 71.3: | 15.9 35.7 9.0 22.3 
te <a ae 67.2 | 15.0 35. 5 9.0 21.4 72.7 | 15.6 36.9 9.3 22.3 78.3 | 16.2 38.3 9.7 23.1 
| te ee 73.0 | 15.2 38.8 9.6 22.2 79.8 | 15.9 40.0 10.0 23.2 86.0 | 16.5 41.6 10.4 24.1 
ets eee ee ee 80.1 | 15.5 42.5 10.3 23.1 87.5 | 16.2 43.8 10.8 24.1 94.1 | 16.8 45.6 Li 2 25.0 
Hye eee 88.8 | 15.9 46.6 11.2 24.2 95.6 | 16.5 48.7 11.6 25. 1 LO2S 7a) kek 50.7 12.0 26. 0 
1 Reb. a = eee 98.2 | 16.3 52.0 12.1 25.4 105.6 | 16.9 54.4 12.5 26. 3 114.5 | 17.6 56. 2 13.0 27.4 
Oe oka See 108.5 | 16.7 59. 4 13.0 26. 6 We tel Lie 61.6 13.5 ry 126.0 | 18.0: 64.5 14.0 28.7 
ee aoe 5 ee oa 120.8 | 17.2 69.4 14.1 28.0 130.9 | 17.9 12.0 14.6 29.1 141.3 | 18.6 74.7 15.2 30.3 
(i) eae eee 137.3 | 17.9 82.8 15.3 29.8 148.2 | 18.6 86.3 15.9 31.0 159.6 | 19.3 89.8 16.5 32.2 
i one 157.1 | 18.7 105.9 16.8 31.9 170.8 | 19.5 109. 2 17.5 33.3 183.3 | 20.2 114.3 18.2 34.4 
eile sae ae 186.4 | 19.9 151.4 18.7 34.7 201.6 | 20.7 157.3 19.5 36. 1 217-5215 0 163. 2 20. 2 37.5 
1 ea Se ae 240.6 | 22.1 347.3 21.8 39.5 260.5 | 23.0 359. 3 2257 41.1 281.3 | 23.9 371.3 23.5 42.7 
OS sh 2S eee Ozh. 8) 20-0, |e 25.8 45.8 34853. 1 26. Onjo2 2 22S 26.8 47.6 Sc Sel 2k Onl 27.8 49.5 
KER rk ai OR 336.5 | 25.0 |..-.-_-- 26.9 46.9 30420 |. 26; On] 2S 28.0 48.8 302245) 2 Onl a sesoee 29.1 50. 7 
fs hen aerate a fey lego ae Ll a 28.1 48.1 380535- |. 26. 0f2. 2S 29.3 50. 1 410c00 240 feos. 30. 4 52.0 
(freee SOteG, lhaosO) | Sone 29.4 49.4 BUG. 9n it 20:04 22 30.5 51.3 AOS Aa 27s Oil. cas 31.7 53.3 
Vigoss = SES AOL) Boe Oe] ate te 30. 6 50. 6 41453 126.0) toe ee 31.9 52.7 REG Feel oils Ob ie nm we 33.1 54.7 
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52. 
53. 
54, 
56. 
57. 
59. 
61. 
62. 
64. 
66. 
68. 
70. 
72. 
75, 
77. 
80. 
82. 
85. 
88 
91 
94, 
97. 

101. 
104. 
108. 
112. 
Lie 

CON MEH AWNNWRHOMNEHDOUIMANONMNMWORO 

432. 

SSSR esd sas eS eases ae i La OU ee NOON TIWSOODAN os) PWNNWAOKHONWHE SCOCS 

972. 
1,014. 
1, 057. 
1, 102. 
1,151. 
1, 201. 
1, 255.3 

NODWONFPOWNUNWRHOMNORMOHOMNNOR 

54. 0 300.07 2000-15. cnn0s 34.5 56. 1 
55. 5 486.0} 27, © f.2 2. 36. 0 57.6 
57.0 S06. 5] 27. 0)... 37.5 59. 2 
58. 5 18 Beis 1 oe 39. 1 60. 8 
60. 2 wa9- 8 }27. 6)... 40.7 62. 5 
61.8 ce ee ee | nee 42.4 64.2 
63. 6 006. 4") 27. O pL ack. 44.2 66. 0 
65. 4 G28. OF. 27. 2 255. 46.0 67.9 
67.3 646.4) 27. OLile 47.9 69. 9 
69. 3 Gra. 34 27. 0, 28.3. 49.8 72.0 
71.4 O00 € fF 27. O42 2s. 51.9 74.1 
73.5 ae O42 Oe 54.0 76. 4 
75. 8 +) | 2h. 8 Le Se. 56. 2 78.7 
78. 1 789.8} 27. 0 fs ag. 58. 5 81.2 
80. 6 822.0) 27.9 t..-22-k 60. 9 83.7 
83. 2 855.8 | 27. 0-{.2.20. 2. 63. 4 86.4 
85. 9 S01: 0). 27. O12 .f 66. 0 89. 2 
88.7 027. 7 | 26.0 fo-2u.2. 68. 7 92.1 
91.7 966, 3°|.27. 6 |... 71.6 95. 2 
OFS ).1, OO PEST Ot eS 74. 6 98. 4 
08.2). 3,048.0 | 27. 61 228. Cm ee | 101.9 
OR. Gf °1, 008. Gey 2 Ls eee 81.0 105, 4 
105; 2°}. 1,.140:2-4 27,0 fe. 84. 5 109. 2 
100: ©} -3, 189. 4-1 27. 4 _- a, 88. 1 113. 2 
113.0} 1,241:2)) 27.0 |... O19 117.4 
17: Sop. 1 206. OF) SFO hs eS. 96. 0 121.8 
IZLE. 8). $1,.353, S) 27: @ f.5 ae 100. 3 126. 5 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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FILL SLOPE 114:1 

Slope, 
percent 

Table 21—SLOPE STAKES AND AREAS—Continued 

W=28 

PNK SHRP WOUARWNHEROSCODDIMQAUMEERRWWNNNH HE WOMAN SROOHDUMNARWDOWNORORDRONODNOMHDOH WWWWNNN RHE RR ee eee 

[For minor roads without ditch] 

W=29 

B F 

14.5 17.1 
14.6 Wel 
14.7 18.3 
14.8 18.9 
14.9 19.6 
15.0 20.4 
15.1 21.2 
15.3 22 .0 
15.4 23 .0 
15.5 24.2 
15.7 25.2 
15.9 26.4 
16.0 28 .0 
16.2 29 .6 
16.4 31.3 
16.6 33 .4 
16.8 35.8 
17.1 38 .2 
17.4 41.2 
17.7 44.8 
18.0 49 .2 
18 .4 54.3 
18.9 60.4 
19.4 68.8 
20.0 80.0 
20.7 96.8 
21.7 | 122.7 
23.1) 175.1 
25.7 | 395.2 
BOLO Meese. 
2020 Meee sock o 
SUID | eae ale 
PA | |p eee 
BOO Nea een oe 

OHWDONNAOQUNAEPRPWWWNNE RE 

HON OWNAUWHOSOSONROOCWHHOHOHONUwOSNhON 
oo oe oe ae 

11.9 
14.6 
17.4 
20 .4 
23.5 
26.7 
30.5 
34.1 
37 .8 
42 .2 
46.3 
51.3 
56.4 
61.9 
67.7 
74.0 
80.5 
88.3 
96.8 

105.7 
115.3 
128 .2 
140.6 
155.5 
175.0 
198 .1 
227 .4 
268 .8 
348 .5 
463 .7 
484 .7 
506.3 
528 .5 
551 .6 

15.0 
15.1 
15.2 
15.3 
15.4 
15.5 
15.7 
15.8 
15.9 
16.1 
16.2 
16.4 
16.6 
16.8 
17.0 
17.2 
bee 
17.7 

AAWNISANSAAUPWNHHOSCODHDUHMRMMAPRWWWNDH HE DNWWONIANRORDPRRADOWRORDWUNDDWORHNWOSD WWWWWNNDN RR RR Ree eee 

CUT SLOPE 14:1 

20.5 
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Grade 

Fi a S/ope 

I> fod 

coo Oss 7+) fon) on 

SSSReSssaeNSssVesess 

BHNMNMNOdDNOaNConnnawornnob 

© oO 

Con © 

NH WONOMHOmDOHRORONM RRO wOWUE 

60.3 576.41 30.0 faeas ee 38 .4 62.4 
61.9 Oe. OF 30.0 a5 se ee ee 40.0 64 .0 
63 .6 625.4.| 90.0 | sissies 41.7 65.7 
65.3 651.6") 30.05] ou lcccee 43 .4 67.5 
67.1 615.8} 20-0 | 2 doesn. 45.3 69 .4 
69 .0 (yi eS ee 47.1 td 
70.9 TOE. | BOs tee ceek oe 49.1 73.4 
73.0 766.8 [OOD oe 51.1 75.5 
75.1 T¥8.0" 30.0 |e eiaen eo 53 .2 re: 
77.3 Sa0 oi SOLON 2. Serene 55.4 80.0 
79.6 S64..0 | BDF tie ee 57 .6 82.4 
82.0 900..0°) "90.0 |. ec.ce 60.0 84.9 
84.5 936.0"| 30.0 |. cence 62.4 87.4 
87 .2 015.0 1 80.0 to tent. 65.0 90 .2 
89.9 | 1,014.8 | 30.0 |_._..... 67 .7 93 .0 
92.81) 1,066.6 | 30.012 coca 70.4 96.0 
95.87 1,100.0 130.0 To. eels. 73 3 99 .1 
08.9 1 1, 166:4 7 gO. cee 76.4 102 .4 

102.3") 1,103.07 30.8 [oie ce 79.5 105.8 
L068 1, 22228 1 -SO Efe pewan 82.9 109.4 
109.4; 1,295.1 | 30.0 |........ 86.3 113.2 
113.2) 1,380.0) OO OP Aa 90 .0 117 .2 
Livce | 4, OTT Se eee 93 .8 121.3 
1250 | 468 an OU.0n too 97.9 125.8 
126.01 4, 82a PSO Ae one. 102.2 130.4 
130.8 | 1,599.9 | 30.0 |__.....- 106.7 135.4 
195.9 { 4, 6fiie | SO |. cee 111.4 140.6 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

Stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NoTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 



Table 21.—SLOPE STAKES AND AREAS—Continued 

{For minor roads without ditch] CUT SLOPE 14:1 FILL SLOPE 14:1 

=12 W: W=l11 
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10 W: 
Slope, 
percent 
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cteletet 

TSS DOH 9 N ND Hn Orr me Co Co CODE NeReEoS NNN OWOROHAR NIWOT IWOMH ORE WW O ESE od od od ead ad eae ee eee eee 

Soom BLULOE ao ce 9.7 15.8 58. 6 BOO ste LOLO | Se 10. 0 16.0 60. 5 
DLS Oe) MOO to. 10,3 16.3 62. 4 
(74 | (5 a ee 10.6 16.5 64. 3 G48. 1000.|).: 11.0 16.8 66. 3 
BO4 2) SEO05| 2 2 =e 11.3 17.1 68. 3 
DSak s| SeOsOE| See 11.6 17.4 70. 2 
Beet AO 11.9 17.6 72.3 
ON ASRS (IN 9 9 aia 12.3 17.9 74.3 
Oda a stOSOt 2 ee F 12.6 18. 2 76. 4 
CAO te eS 13.0 18.5 78.5 
CON 100s. aes 13.3 18.9 80. 6 
O8507) 010.0 2 13.7 19, 2 82.8 oo BOO 4. 14.1 19. 5 85. 0 
2a at OSLO ee 14. 4 19.8 87.2 
2.07 J10g. 14.8 20. 2 89. 4 
00.03 LOO Pe a 15, 2 20. 5 91.8 
Desa OO goes ees 15.6 20. 8 94,1 
toed LOO foe 2 15.9 21.2 96. 4 
Siva a 1004 2 = s 16.3 21.6 98.8 
Soo. th A00 fe 16.7 21.9 é 
SOaa O07 ees 17.1 22.3 
Se Sei SB i ca lie 17.5 22.7 
80.9 4 1020 He 18.0 23.1 
OTs OKO 18, 4 23. 5 
OF LOO ol ee 18.8 23.9 
VOSS Gt ONOalee =e 19.3 24,3 

Slope Stake 

Grade Stoke 

Bea sf Slope 

17.3 69. 7 11.6 18,9 17.6 72.0 12.0 19, 2 17.9 74, 2 12,4 19.5 18. 2 76. 5 12.8 19.8 18.5 78.8 13.1 20. 2 18.8 81.2 13.5 20. 5 19.1 83. 6 13.9 20. 8 19. 4 86. 0 14,3 21.2 19.7 88. 4 14,7 21.5 20.1 90. 9 15, 2 21.9 20. 4 93. 4 15.6 22. 2 20. 7 96. 0 16.0 22. 6 21.1 98. 5 16.4 23. 0 21.4 101. 2 16.9 23. 4 21.8 103. 8 17.3 23.8 22. 2 106, 4 Lind 24, 2 22. 6 109. 3 18, 2 24. 6 22.9 112. 18.7 25. 0 23.3 114.8 19,1 25. 4 23. 7 LL 7aG 19. 6 25.9 24.1 120. 5 20. 1 26.3 24,5 123. 4 20. 6 26.8 25. 0 126. 4 21.1 27, 2 25. 4 129, 4 21.6 27.7 25. 8 132, 4 22. 1 28. 2 26.3 135, 5 22.6 28. 7 26. 7 138. 6 23. 1 29. 1 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along: Slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S= Distance along Slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NOTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21—SLOPE STAKES AND AREAS—Continued 
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Slope § 

Grade Stake 

Le 

a Se 

12. 6 
13.0 
13.4 
13.8 
14, 2 
14.7 
15.1 
15.5 
16. 0 
16.4 
16.9 
17.3 
17.8 
18.3 
18.7 
19. 2 
19.7 
20. 2 
20. 7 
21.2 
21.8 
22.3 
22. 8 
23. 4 
23.9 
24.5 
25. 0 

ep Uy 
| | ° 

13.6 
14.0 
14.4 
14.9 
15.3 
15.8 
16.3 
16.7 
17.2 
Lia 
18, 2 
18.7 
19. 2 
19.7 
20. 2 
20. 7 
21.2 
21.8 
22.3 
22. 9 
23. 4 
24.0 
24. 6 
25. 2 
25. 7 
26.3 
27.0 

22.1 
22. 4 
22.8 
23. 1 
23. 5 
23.9 
24,3 
24.7 
25. 1 
25. 5 
26. 0 
26. 4 
26.8 
27.3 
21.7 
28, 2 
28. 7 
29. 2 
29. 7 
30. 2 
30. 7 
31,2 
31.8 
32.3 
32.9 
33. 4 
34, 0 

A= Area, in square feet, of cut section. 
B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NOTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21.-SLOPE STAKES AND AREAS—Continued 

1 [For minor roads without ditch] CUT SLOPE Y, FILL SLOPE 14:1 
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kG. Gee oe 15.5 25. 2 
iN ee pe 16.0 25. 6 
iA eas Ni eens © Spee 16.5 26.0 
1G; 0! [oeceso<5 17.0 26. 4 
L630 oes ease 17.5 26.9 
16'0 | -22ease= 18.1 27.3 
16.0 eco = 18.6 27.8 
Cee ee 19.1 28. 2 
16,'0\ 452-22 _2- 1907 28. 7 
16.0") 2 28822 20. 2 29. 2 
1G; 0/2282 e 20.8 29.7 
1650 |Si2eeess 21.3 30. 2 
16,0: | s2e2 BS 21.9 30.7 
1 SR a eae, ae a 22. 5 31.2 
IG jen see 22 23. 1 31.7 
16. Dr) == ee 23. 7 32. 2 
ODM |S. cee ks 24.3 32.8 
1G. OWS oee tea 24.9 33. 4 
16.0.) 25 eS 25. 5 33.9 
16.05) (se A 26.1 34.5 
10,0") 5 sooo 26.8 35. 1 
16.0) (22 2st 3 27.4 35. 7 
1050422 = 28.1 36.3 
1G.O } Se 28. 7 36.9 
1G es 2, 29. 4 37.6 
16.042 Set 30. 1 38. 2 
TONOT = soe 30.8 38.9 

/ 
2 

Fill Slope 

Z:/ 

Slope Stake 

Grade Stake 

aN) ee = 4 

140. 0 
144.5 
149.0 
153. 6 
158. 3 
163. 0 
167.8 
172. 6 
177.6 
182. 5 
187.5 
192. 6 
197.8 
203. 1 
208. 3 
213.7 
219.1 
224.7 
230. 4 
236. 0 
241.8 
247.7 
253. 6 
259. 6 
265. 7 
272.0 
278.2 

Se eee Cut Slope 
SO 

26.8 157-0 (518.0 [eet 22 17.4 28. 4 
27.2 LG250 WS. Og ae ease 18.0 28.8 
27.6 167.0 128. Ojec2cl Ste 18.6 29.3 
28. 1 B20 A880 Poo 19.1 29.8 
28. 6 ge ME ee tt) een 19.7 30. 2 
29. 0 L276 int S 04 eee a 20.3 30.7 
29. 5 TSS 20 HOLS: 0:4) eee ee 2 20.9 31.2 
30.0 1939.5. 1°18.0 |... 223 21.5 31.8 
30. 5 199 (0 S..0 3) ee So 22. 1 32.3 
31.0 2048 VAIS. © t. ges.s 22.7 32.8 
31.5 2102S tee ae o 23. 4 33. 4 
32. 0 2160 18.0 ja. 3 24.0 33.9 
32. 6 221 Bi lS.0 ise eS 24. 6 34. 5 
33. 1 227 J04( 8:30) | = ee 25.3 35, 1 
33. 7 233.0) 18.0: |_ 282 2 2 26. 0 35.7 
34,3 289.6.) 18.0 |..2242 26. 6 36.3 
34.8 240. sion AS. (0). see 27.3 36.9 
35. 4 262.0 1°48.0 } 2.2 3 28. 0 37.5 
36. 0 258i) 18.0.) ee 28. 7 38. 2 
36.7 SOL ELS. Oil ee 29. 4 38.8 
37.3 Mid oe ASSO cee 2 30. 1 39.5 
37.9 Zid et) CLS dl eee 30.9 40.2 
38. 6 284 S418. 0) | = see 31.6 40.8 
39. 2 291, UE A180 ieee ee 32.3 41.5 
39.9 ZO OLS AO) | 22 ees 33.1 42.3 
40. 6 304.9} 18.0 |..-22-2- 33. 9 43. 0 
41.3 Sal 9 38.0 (oe 3 34.7 43. 7 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

NoTE: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21.—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 14:1 [For minor roads without ditch] CUT SLOPE 4:1 

W=19 W=20 W=21 
Slope, i = mers rae a oe: 
percent 

A B F C S A B F C Ss A B F Cc S 

LO Ses ees 4.7 9.6 11.1 1.0 9.9 5.3 | 10.1 11.7 1.0 10. 4 5.8 | 10.6 12.3 i Ne 10.9 
1 eee ee Bd 9.6 11.5 1,2 10.0 6.4 | 10.2 12.0 1.3 10.6 7.1 | 10.7 1237 1.3 11.1 
pC. < eee 6.8 9.7 11.9 1.4 10.1 76) 1,10, 2 1255 155 10.7 8.3 | 10.7 13.2 1.6 112 
ie eee Ne 8.0 9.8 12.3 1.6 10.3 8.9 | 10.3 12.9 1 eA 10.9 9.7 | 10.8 13.6 1.8 11.3 
ibe = te ees 9.2 9.9 ‘Paws 1.9 10. 5 10.2 | 10.4 13.4 2.0 11.1 11.2 | 10.9 14.1 EL. 11.6 
pee a a 10.5 | 10.0 13.1 2a 10.7 11.6 | 10.5 13.8 Qo2 11.3 12.7 | 11.0 14.6 2.3 11.8 
2 eee 11.9 | 10.1 13.6 2.4 10.9 13.1 | 10.6 14.4 2.5 11.5 14.3 | 11.1 15.1 2.6 12.0 
Df ie 13.3 | 10.2 14.1 2.6 11.2 14.6 | 10.7 14.9 2. % 11.7 16.0 | 11.2 15.7 2.9 12.2 
ple Se ree 14.7 | 10.3 14.7 2.9 11.4 16.2 | 10.8 15.6 3.0 11.9 Wee | Mies 16.4 3.1 12.5 
27% 2 eRe 16.3 | 10.4 15.4 3.1 11.6 17.9 | 10.9 16.3 3.3 12.2 19.9 | 11.5 17.0 3.5 12.8 
Ss eee = 17.9 | 10.5 16.1 3.4 11.9 19.6 | 11.0 17.1 3.6 12.4 21.8 | 11.6 17.8 3.8 13.1 
eet Ah Re See 19.6 | 10.6 17.0 3.7 12.1 2168: |i 2 17.8 3.9 12.8 2358) 11.7 18.8 4.1 13.3 
nfl ee ee 21.2 | 10.7 17.9 4.0 12.3 28.01 21.3 18.8 4.2 13.0 26.3 | 11.9 19.6 4.4 13.7 
eee ee Sek 23.5 | 10.9 18.7 4.3 AE 25.7 | 11.4 19.9 4.5 13.3 28.4 | 12.0 20.8 4.7 14.0 
a). eas 25.4 | 11.0 19.9 4.6 13.0 28.2 | 11.6 20.9 4.9 13.7 31.2"| 12.2 21.9 5.1 14.4 
74. ee Ed 27.9 | 11.2 21.0 5. 0 13.4 304 WT 7 22.3 5.2 14.0 33.6 | 12.3 23.4 5.5 14.7 
CO) | Seas ame een 29.9 | 11.3 22.6 5.3 13.7 38.2, te Lt9 2354 5.6 14.4 36.6 | 12.5 24.9 5.9 15.1 
pe 32.7 | 11.5 24.1 5.7 14.1 36.2 | 12.1 25.4 6.0 14.8 39.8 | 12.7 26.7 6.3 15.6 
i) a eee 35.6 | 11.7 25.9 6.1 14.6 39.3 | 12.3 27.3 6.4 15.3 43.2 | 12.9 28.8 6.7 16.0 
cS i EE 38.6 | 11.9 28.1 6.5 15.0 42.6 | 12.5 29. 7 6.8 15.8 47.5 | 13.2 30.9 Ts2 16.6 
| Aa a 42.5 | 12.2 30. 4 7.0 15.6 46.8 | 12.8 32.2 7.3 16.3 51.3 | 13.4 34. 0 ae 17.1 
Si, 45.9 | 12.4 33. 8 7.4 16.1 51.3 | 13.1 35.3 7.8 17.0 56.0 | 13.7 37.4 8.2 VET 
ih ep ees 50.4 | 12.7 Olt 7.9 16.7 56.0 | 13.4 39. 5 8.4 17.6 62.0 | 14.1 41.3 8.8 18.5 
Li ti So eee 55.9 | 13.1 42.3 8.5 17.5 61.1 | 13.7 45.1 8.9 18.3 67.5 | 14.4 47.3 9. 4 19.2 
is ae ar ae 61.8 | 13.5 48.9 9.2 18.2 68.4 | 14.2 51.6 9.6 19.2 75.2 | 14.9 54.2 10.1 20.1 
bs Se eae eae 69.2 | 14.0 58.3 9.9 19.2 76.2 | 14.7 61.8 10. 4 20.2 83.7 | 15.4 65.3 10.9 a a) 
LA. 2 a 78.2 | 14.6 73.9 10.7 20.3 85.8 | 15.3 79. 0 11.2 21.3 95.1 | 16.1 82.4 11.8 22.4 
CS 90.3 | 15.4 106. 8 17% 21.8 101.2 | 16.3 109.8 12.4 23.0 111.3 | 17.1 115.7 13.0 24.2 
ot | eae ea ae 114.2 | 17.0 239. 5 13.4 24.4 126.6 | 17.9 251.5 14.1 26.7 139.7 | 18.8 263. 5 14.9 27.0 
Loo agar 147394, 19) Op cce cs 15.6 YH fae 163.8 | 20:0 jest 20222 16.4 29.1 180 G28 0. Wesse= 17.2 30.6 
(ne Tho. 1950 eo 16.1 28.1 16007120: 0 2s > 17.0 29.6 LST iy SO! |e Se 17.8 31.1 
piss ee LS TO. Oto oa 16.7 28.5 176. 90; 0 jzece. oe 17.6 30.1 10578) |) QUO osseeoe 18. 4 31.5 
ee eee LOBAO WP 19:0 ee ee 17.3 29.0 ist, 6 4 20; 0.) 2222 22 18.2 30.5 200; } 215 @ [2222222 19.1 32.0 
SE iOS oc 169.3 | 19.0 |____-__- 17.8 29.5 187. Gui -20)0 222822" 18.8 31.0 206) 9: P2129 O"t a eaes2 19.7 32.6 
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EIS Wk do He ahs cm 18.4 
TSO CB EON favweax = 19.0 
186.'}.| 49.0 2.2.3. 19.6 
TOTO UW Ay. 0 loo so 20.2 
$97.7 4) 1000 Noreen 20.8 
203-04 2os0. loses 21.4 
2O0O..Ge) 10.0 4)... 2a 22.1 
O67 1) 050} 2-85. & 220% 
DOT 0 Wed se 23.3 
228702) 19.0 || .228858. 24.0 
934.30). 2000 t= Beeae 24.7 
DANO 4080 |annee-oe 25.3 
947.01 1950 p.--d2.5. 26.0 
vida Rey fal We 48 6 Re a 26.7 
BOS 20s 0 pon nets 27.4 
267209 | 290 2 ee 8 28.1 
21d. 8 | 1050 4s.-2e-f. 28.8 
DBUSF | GLO. tonite ass 29.6 
28728) [S100 laws ake 30.3 
PEN O G80. 0) case oko 31.0 
B02, 1 APOE O th. oe oes 31.8 
S0084 | POKON <2 32.6 
Sloane) | LOSOn ae ee = 33.3 
ES Pl: Ss an kD a, Se 34.1 
331.9 | 19.0 |_.------ 34.9 
Sa0at 1510,.0; |. 12. 35.8 
SALAD We AOnO l - fees, 36.6 

Slope S 

Grade Stake 

193.8 | 20.0 
200. 0 
206. 2 
212.6 
219. 0 
225. 6 
232.2 
238. 9 
245. 7 
252.6 
259. 6 
266. 6 
273.8 
281. 0 
288. 4 
295. 8 
303. 4 
311.0 
318.9 
326. 7 
334. 6 
342. 8 
351.0 
359. 4 
367.8 
376. 4 
385. 1 

Z 

a t+ Slope 

if 

31.5 
32.0 
32.5 
33. 1 
33. 6 
34. 2 
34.7 
35.3 
35. 9 
36.5 
37.1 
37.7 
38.3 
39. 0 
39. 7 
40.3 
41.0 
41.7 
42.4 
43.1 
43.9 
44.6 
45. 4 
46. 2 
47.0 
47.8 
48.6 

213.6 
220. 5 
227.4 
234. 5 
241.6 
248. 7 
256. 0 
263. 4 
270. 9 
278. 5 
286. 1 
294. 0 
301.8 
309. 8 
317.9 
326.1 
334. 5 
342.9 
351.5 
360. 2 
369. 0 
378. 0 
387. 0 
396. 2 
405. 5 
415.1 
424.6 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
C=Vertical cut, in feet, to be marked on cut 

stake. 

20.3 
21.0 
Ps a 
22.3 
23. 0 
ye ae | 
24. 4 
25.1 
25.8 
26.5 
27.3 
28. 0 
28.7 
29.5 
30.3 
31.1 
31.9 
32.7 
33. 5 
34.3 
35.1 
36. 0 
36. 9 
37.7 
38. 6 
39. 5 
40. 4 

A= Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

42.3 

AAP AP PP PPP FO SEO: ATER Get he oY CN WAND Word 

S=Distance along slope, to be measured from 
grade stake to cut stake. 

W=Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21.—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 14:1 {For minor roads without ditch] CUT SLOPE \4:1 

W=22 W=23 W=24 
Slope, eee cP ha ah bee a. 
percent 

A B F Cc S A B F C S A B F Cc S 

1 IDS cp ees 6.3 | 11.1 12.9 1.1 11.4 6.9 | 11.6 13. 5 1.2 11.9 (Rin e 14.1 1.2 12.5 
j Ditaele., ger ars Setrertehre Toe liee 13.3 1.4 11.6 8.5 | 11.7 13.9 1.5 12.1 9,2 | 12.2 14.5 1.5 17 
14 eer eens 9.3 | 11.3 13.7 1.6 11.8 10.1 | 11.8 14.3 lie 12.3 10.9 | 12.3 15.0 1.8 12.9 
IW sete ae asonate 10.8 | 11.4 14.1 1.9 12.0 11.8 | 11.9 14.8 2.0 12.5 12.8 | 12.4 15.5 2.1 13.1 
i ces eee ee 12.3 | 11.4 14.8 2.2 12.1 13.6 | 12.0 15.3 2.3 12.8 14.7 | 12.5 16.0 2.4 13.3 
2) amet eek 13.9 | 11.5 15.3 2.4 12.3 15.4 | 12.1 15.9 2.6 13.0 16.7 | 12.6 16.6 QT 13. 5 
De eee ee 15.9 | 11.7 15.7 2% 12.7 17.3 | 12.2 16. 5 2.8 13. 2 LS Aaielenk 17.3 3.0 13.8 
DAD args pelea ul i) 17.8 | 11.8 16.4 3.0 12.9 19.3 | 12.3 17.2 3.1 13. 5 20.9 | 12.8 18. 0 3.3 14.0 
TG). Serie dele leet 19.7 | 11.9 17.1 3.3 13.1 21.4 | 12.4 18.0 3.5 13.7 23.5 | 13.0 18. 6 3. 6 14.4 
Pt esta, ak ee 21.7 | 12.0 17.9 3. 6 13. 4 23.9 | 12.6 18. 6 3. 8 14.1 25.8 | 13.1 19. 5 3.9 14.6 
= [Un Ble Siac ape ant 23.7 | 12.1 18.8 3.9 13. 7 26.2 | 12.7 19. 6 4.1 14.3 28.3 | 13,2 20. 5 4.3 14.9 
BL ae ees laa ie ie 26.3 | 12.3 19. 6 4.3 14.0 28.5 | 12.8 20. 6 4.5 14.6 31.2 | 13.4 21.4 4.7 15.3 
ES Sep agen peck 28.6 | 12.4 20. 7 4.6 14.3 31.4 | 13.0 21.6 4.8 15.0 33.9 | 13.5 2.40 5.0 15. 6 
Sim meee. oN 31.4 | 12.6 21.7 5.0 14.7 33.9 | 13.1 22.9 5. 2 15.3 Sis dul hot 23.8 5.4 16.0 
Sie eee oe os 33.8 | 12.7 23. 1 5.3 15.0 37.1 | 13.3 24.1 5.6 15.7 40.5 | 18.9 25.1 5.8 16.4 
Pe i eee 37.0 | 12.9 24. 5 5.7 15.4 40.5 | 13.5 25. 6 6.0 16.2 44.1 | 14.1 26.7 6.3 16.9 
2 ip i pea a 40.2 | 13.1 26.1 6.1 15.9 44.0 | 13.7 27.3 6.4 16.6 48.0 | 14.3 28.4 6.7, 1723 
Adee Pee NE oe 43.7 | 13.3 28.0 6. 6 16.3 47.7 | 13.9 29. 2 6.9 Urea 52.0 | 14.5 30. 5 2 17.8 
hy Se ee 47.4 | 13.5 30. 2 7.0 16.8 52.4 | 14.2 31.2 7.4 1d 56.9 | 14.8 2.0 ee 18.4 
Ch lr pees ae 52.0 | 13.8 32. 5 7.5 17.4 56.5 | 14.4 34.1 7 18.1 62.1 | 15.1 35.3 8.2 19.0 
byt as ati 56.8 | 14.1 35.3 8.1 18.0 61.7 | 14.7 37. 1 8.4 18.8 67.8 | 15.4 38. 5 8.8 19.7 
1 ae ee epee 62.0 | 14.4 38. 9 8.6 18.7 67.2 | 15.0 41.0 9. 0 19. 4 73.6 | 15.7 42.5 9.4 20. 3 
so IE el 67.4 | 14.7 43.7 9.2 19.3 74.0 | 15.4 45.5 9.6 20. 2 80.9 | 16.1 47.3 10.1 21,2 
isles Wap te 74.2 | 15.1 49, 4 9.8 20.1 81.3 | 15.8 51.6 10.3 21.1 88.6 | 16.5 53. 7 10.7 22.0 
3 ee een rare 82.5 | 15.6 56. 9 10. 6 21.1 90.1 | 16.3 59. 6 11.1 22.0 98.0 | 17.0 62. 2 11.5 23.0 
ES Are eee 92.6 | 16.2 67. 6 11.4 22.2 100.8 | 16.9 71.1 11.9 23.2 109.3 | 17.6 74. 6 12,4 24,1 
ee. ai 104.8 | 16.9 85.7 12.4 23. 5 113.6 | 17.6 90. 8 12.9 24. 5 124.2 | 18.4 94.1 13. 5 25.6 
TA ieee 122.0 | 17.9 | 121.7 13. 6 25.3 133.2 | 18.7 | 127.6 14.3 26. 4 144.8 | 19.5 | 133.6 14.9 27.6 
DO cen 153.4 | 19.7 | 275.4 15. 6 28.3 167.7 | 20.6 | 287.4 16.3 29. 6 182.6 | 21:5] 299.4 17.0 30. 8 
Rg eee see he 198. Bal 22.0.1. 3. 18.0 32.0 216.7, | 23.0 }222 2. 18.8 33. 5 235.9 4) 2400) | atone 19.7 35. 0 
Seer sone. e00 Bena, Orla cn22 222 18.7 32.5 224.4 | 23.0.)_...___- 19. 5 34. 0 244.33) DAO aes ome 20. 4 35. 6 
PASE) RR aD 2Ao, aoloee, OW cea. a 19.3 33. 0 232.2°)523.0s)suse ee 20. 2 34. 6 GY ee Ds ee eee 21.1 36.1 
jc he ok ee 210% \e2es0-\ 2-2 c~~ 20. 0 33. 6 240; 15) 23.0} ee 20.9 35.1 GUD) e240 [oo se 21.8 36. 6 

21.6 35. 7 210s laa se Og eee ae 22. 5 37. 2 tia a ae 227.0! 22.0 !________ 20.6! 34.1 248.2 | 23.0 !......-- 



ie a aes Sear daleae: OS bao. oe 21.3 34. 6 D0 de he 20s Uo faeeensce 22.3 36. 2 AiG. Wel oa Ogle Seno. = 23.3 a7. aje oe WADE h oad lees oe 22.0 35. 2 204; Ooh 23.0: |\Fao 5 23.0 | 36.8 288-00} 24.04 oo 24.0 38. 4 ot Salen Sailnet Dae Obici Os. eas = oo 22.7 35. 8 Ps tg a er ral | 2 ae, 23.7 37. 4 207. 0: 24. 0 = 24.8 39.0 (nS aaa died 20ieds|) cor 02 lao 23. 4 36. 4 28h; gely das. Ouse 2 -- = 24. 5 38. 0 0G, Po 24507 - = = 25. 5 39.7 Ci, ate eae 2600.19) 22,00)\, re 24.1 37. 0 289 fol 2d. O! | see 25. 2 38. 6 SPO. B24. O5)- sees 2. 26.3 40.3 Ch ane eerie 27oF05 2 22500). 2. 2 24.8 37. 6 20S. ale ao. O tases 2. 25.9 39. 3 of, 871-24. 0 eee 27. i 41.0 Ls Se = aeaepaeats COU; Us 2eeO lk so dee we 25. 5 38. 2 BUhs Ley son OM adeee oe 26.0 39. 9 304. 35 24.0 |. hee 8. 27.9 41.6 i) Smead 2ROo LE 22: OF |. 2.8 26. 3 38. 8 316; Gali 2dr Oe 45 Bee Se 27. 5 40. 6 344.0 | 24.0 |________ 28. 7 42.3 Le Seager ia 20 graal. 2a. Ob he a. ee 27.0 39. 5 325.0 | 28.0! [2.22 2. 28. 3 41.3 308. 9) 24. 0 -!_ 230.3. 29. 5 43.1 Re eee ee oUD. Gs 22, 0%). << 22 2 27.8 40.1 334.1 | 23.0 |_------- 29. 1 41.9 Gd. 27} 24-04. SE 3. 30. 3 43.8 ibs) Gee eae 0186 Weis eee Oo [fn eee 28. 6 40. 8 343.3 | 23.0 |_..----- 29. 9 42.6 31d. tes 2400" eee 312 44,5 Til eee SagnO! | 225 Vale as ee 29. 3 41.5 852.6) 23. 0h}. 2. 3 30. 7 43. 4 384.0 | 24.0 |_-______ 32.0 45.3 i eek saleoMi 22, OFle 2. SS 30. 1 42, 2 B62; 1}. 235 OF fe 2 Se 31.5 44,1 304, 25) 24.05 t 2 oe S 32.9 46. 0 | ie aaa o20505 227042 = eS 30. 9 42.9 Sie fo 23) OME Soe 32.3 44.8 404.8 | 24.0 |_______-_ oon 7 46.8 UL Geo ailealiaeeatiegea B40; ete 220002 2st 31.7 43. 6 SSL: OF R20) Oli ee eee oe 33. 2 45.6 416. 3-124, 0") 22 2 34. 6 47.6 108 ee 2 SOTZUR 22s 08 |e 2, eee 32. 5 44.3 SOLS 2h) 23. ON kas ee S. 34.0 46, 4 426. 0.4) 24.0 1 owe f 35. 5 48.4 i ht en ena SOVolE |e 22) ORs _2 ee 2 33. 4 45.1 AOL 25) 23.0 |. ot 34. 9 47.2 436.9 | 24.0 |... -_ 36. 4 49,2 | Es Ramat OOP agieces OSes. ae 34, 2 45.9 4101p 45 230 OR 2 gee oe 35. 8 48.0 448.0 | 24.0 |________ 37.3 50. 0 si: ae ee ee 385. 8=|° 22/00 |. ce =k 35. 1 46. 6 421. Ghia 2o, One se eee 36. 7 48.8 450. bon 2a) ae 8 38. 3 50. 9 i i a ae S05 002 5227 Ute see 2 35. 9 47.4 432. Veit 23508). era oe 37. 6 49. 6 470. 5 |-24. 07) 2. 28 39. 2 51.8 1 8 ay pene as 406508) #22709 |= << 22 = 36. 8 48.3 A427 OPQ: Oele oe 38. 5 50. 5 ART. Or) 24, Oi a ate 40. 2 62.7 | $182 7elc22.0° (k= 228 37.7 49.1 453 5Bae25n0 kas eee 39. 4 51.3 A908: Tor 24; Op ee Be 41.1 53. 6 Os Dre eee es i $247 fa 22c0"|2 2.28 2 38. 6 49.9 464 30/5285 Ole 53 eee 40. 4 52.2 506. GUiE2S O02 ha ae, 42.1 54. 5 2) t Se ee 434.8 | 22.0 |________ 39. 5 50. 8 AT Or ari zoeO) [eos eee ae 41.3 53. 1 BL: Gale 24 0 ae 43.1 55. 4 i: 4455-131 522-0012 208 40. 5 51.7 486, 6°) 2350) le 2 22 42.3 54. 0 529; % | 24, Ooo 44,1 56. 4 4 a 4555071 (22000|/2_2.f2 2 41.4 §2. 5 407, Sei2o7 0) ass ee 43. 3 54.9 542, Ore 24. Udi eee 45.2 57.3 ER a ae 406815 222705|5. ea 8 42.4 53. 5 HOE She 23e 05 (Eo eee 44.3 55. 9 ati, acim pe a eee Se a 46. 2 58. 3 

A= Area, in square feet, of cut section. 
Slope Stoke an B= Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
C F=Distance along slope, to be measured from Grade Stake [i grade stake to fill stake. 

att pon 3 CUF Sop8 C=Vertical cut, in feet, to be marked on cut Fill Slope eee ris | stake. 
/£:/ Rio Sacer We Be S=Distance along slope, to be measured from 
2 grade stake to cut stake. 

W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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FILL SLOPE 14:1 

_ 

Table 21—SLOPE STAKES AND AREAS—Continued 

{For minor roads without ditch] CUT SLOPE 4:1 

W=25 W=26 W=27 

B F @ S A B F C S A B F C S 

12.6 14.7 1.3 13.0 8.8 | 13.1 15.3 1.3 13.6 9.5 | 13.6 15.8 1.4 14.0 
12.7 15.1 1.6 13.2 10.8 | 13.2 16.7 1.6 13.7 11.6 | 13.7 16.3 Py 14.2 
12.8 15.6 1.9 13. 4 12.8 | 13.3 16.2 i9 13.9 13.8 | 13.8 16.9 2.0 14.4 
12.9 16.1 2.2 13.6 14.9 | 13.4 16.8 2.2 14.1 16.1 | 13.9 17.5 2.3 14.7 
13.0 1654, 2.5 13.8 17.1 | 13.5 17.4 208 14.4 18.8 | 14.1 18.0 2.5 15.0 
13.1 17.3 2.8 14.1 19.5 | 13.6 18.1 2.9 14.6 21.2 | 14.2 18.7 3.0 15.2 
13.2 18.0 3.1 14.3 22.2 | 13.8 18.6 3.2 14.9 23.8 | 14.3 19.4 3.3 15.5 
13.4 18.6 3.4 14.7 24.7 | 13.9 19.4 3.6 15.2 26.4 | 14.4 20. 2 3.7 15.7 
13.5 19.5 3.8 14.9 27.2 | 14.0 20.3 3.9 15.5 29.6 | 14.6 21.0 4.1 16.1 
13.6 20. 4 4.1 15.2 30.3 | 14.2 21.1 4.3 15.8 32.5 | 14.7 22.0 4.4 16. 4 
13.8 21.3 4.5 15.6 33.2 | 14.3 22.2 4.6 16.1 36.0 | 14.9 23.0 4.8 16.8 
13.9 22.4 4.8 15.9 36.5 | 14.5 23.2 5.0 16.5 39.6 | 15.1 24.0 5.3 17:2 
14.1 23.5 5.2 16.3 40.1} 14.7 24.4 5.5 17.0 42.9 | 15.2 25.4 Dad 17.5 
14.3 24.7 5.7 16.7 43.9 | 14.9 25.6 5.9 17.4 46.9 | 15.4 26.8 6.1 18.0 
14.5 26.1 6.1 veel 47.9 | 15.1 yn | 6.3 17.8 51.1 | 15.6 28.4 6.6 18.4 
14.7 Diet 6.5 17.6 52.0 | 15.3 28.8 6.8 18.3 56.1 | 15.9 29.9 y ea | 19.0 
14.9 29.6 7.0 18.0 56.3 | 15.5 30.8 7h 18.8 60.8 | 16.1 32.0 7.6 19.5 
15.1 31.8 Tab 18.5 60.9 | 15.7 ao, L 7.8 19.3 65.7 | 16.3 34.4 8.1 20.0 
15.4 34.1 8.0 19.2 66.5 | 16.0 35. 5 8.3 19.9 71.6 | 16.6 36.9 8.6 20.6 
1657 36.8 8.6 19.8 72.5 | 16.3 38.4 8.9 20.5 77.9 | 16.9 40.0 9.2 21.3 
16.0 40.2 9.1 20. 4 78.8 | 16.6 42.0 9.5 21-2 85.6 | 17.3 43.4 9.9 22.1 
16.3 44.6 ONT 21.1 86.4 | 17.0 46.1 10.2 22.0 92.5 | 17.6 48.2 10.5 22.8 
16.7 49.6 10.4 21.9 94.5 | 17.4 51.4 10.9 22.9 102.3 | 18.1 53.2 11.3 23.8 
ile? 55.9 11.2 22.9 104.3 | 17.9 58.0 11.7 23.8 112.6 | 18.6 60. 2 12.1 24.8 
L737 64.9 12.0 23.9 114.8 | 18.4 67.6 12.5 24.9 123.7 19 70.3 13.0 25.8 
18. 4 77.0 13.0 25. 2 128.7 | 19.1 80.5 13.5 26. 2 138.3 | 19.8 84.0 14.0 2.2 
19. 2 97.5 14.1 26.7 145.3 | 19.9] 102.5 14.6 Pf Oa 157.1 | 20.7 | 105.9 15.2 28.8 
20.3 139.5 15.5 28.7 169.5 | 21.1 145.4 16.1 29.8 184.4 | 22.0 148. 4 16.8 31.1 
22.4 | 311.4 ig RY 32. 1 214.5 | 23.3. | 323.3 18.4 33. 4 231.5 | 24.2 | 335.3 19.1 34.7 
OU Misa oe Hac’ 20.5 36.4 Q1Gs0: tee iOteses cose 21.3 37.9 208. OF | BUY bees 22.1 39.3 
ta fd ot ae 21.2 37.0 266.8 | 26.0 |'-....... 22. 1 38.5 300, 9°) 2a OC leacecacs 22.9 39.9 
ADHO Voce wesne 22.0 37.6 DOO s7 A 2600 t2sceu a= 22.8 39.1 deo. O) | 2a. Oa enn ee 23.7 40.6 
ROAD Nate scat Bor 2 306.9 | 26.0 |.------- 23.6 39.7 65 ORES Se) Mt | eae 24.5 41.2 
tN al 23.5 38.8 Sk. 26. Ot ae ae 24.4 40.3 Oe a OU tac 25.3 41.9 



LOT 

302. 8 
312.5 
322. 3 
332. 3 
342.3 
352. 5 
362.9 
373.3 
383. 9 
394. 6 
405. 6 
416.6 
427.8 
439. 1 
450. 6 
462.3 
474.1 
486.1 
498.1 
510.5 
523. 0 
535. 6 
548.5 
561.6 
574.8 
588. 1 
601.8 

24. 2 
25. 0 
25.8 
26.6 
27.4 
28.2 
29. 0 
29.9 
30.7 
31.6 
32.5 
33.3 
34. 2 
35. 1 
36. 1 
37.0 
37.9 
38.9 
39.9 
40.8 
41.8 
42.9 
43.9 
44.9 
46.0 
47.1 
48.1 

39.4 
40.0 
40.7 
41.3 
42.0 
42.7 
43. 4 
44.1 
44.8 
45.6 
46.4 
47.1 
47.9 
48.7 
49.6 
50. 4 
51.3 
52.1 
53. 0 
53.9 
54.8 
55.8 
56. 7 
57.7 
58. 7 
59.7 
60. 7 

CP c 
2 Peseeh — 

Pr oe e; 

OES CO eee ae Ges EH OWDNIAAMNAA PANAMA WIM OD 

41.0 SOOT Et La Otte en eee 26. 2 42.5 
41.6 S060] BF. 0 | oo anne 27.0 43. 2 
42.3 ISU fae et 27.9 43.9 
43.0 Ce Se 28.7 44.6 
43.7 DOO ran eee OM S-— sane 29.6 45.4 
44.4 3 Ne i a ey 30. 5 46.1 
45.1 423) 24) 20; Onl. Sa. 31.4 46.9 
45.9 43000" Gers Ull ace es es 32.3 47.6 
46.6 447.8) 27.0 |<. .2822. 33. 2 48.4 
47.4 460540) (27, 0 one ees 34.1 49,2 
48.2 473504) (20 On) aces as 35.0 50.1 
49.0 436.,.0°) 27:0 1.46.2. 36.0 50.9 
49.8 490) On) 27500) = ee en 37.0 51.8 
50. 7 §1252>) 20.0) | see 2 37.9 52.6 
51.5 525:.60| (27 .0s| 28-8 = 38.9 53.5 
52.4 5395 25) (2020: 2.5882 39.9 54.4 
53.3 §63;-09|) 20-0: 2. 28s_3- 41.0 55. 4 
54. 2 SETAY [27.0 i eed 42.0 56.3 
55. 1 SSA 2sO Ne aaa 43.1 57.3 
56.1 599: 44l 27-00) 2- sare 44.1 58. 2 
57.0 60959) (275.0))2-_se2- 45.2 59.2 
58. 0 62478 1} 275.0 S258 46.3 60. 2 
59.0 69956-27503) =e. 47.4 61.3 
60. 0 6555 0}| 2720n 2. se a 48.5 62.3 
61.0 670247} 210) 5. =a-S- 49.7 63. 4 
62.1 686, 2:) 27.0 |. ..25-8. 50.8 64. 5 
63. 2 TO25 OF | 21S OG Sa seee 52.0 65.6 

A=Area, in square feet, of cut section. 
B=Distance, in feet, cut into hillside, from grade 

stake to toe of cut slope. 
F=Distance along slope, to be measured from 

grade stake to fill stake. 
heh hs Saat cut, in feet, to be marked on cut 

stake. 
S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100 feet, 
multiply average end areas by 3.7. 
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Table 21.—SLOPE STAKES AND AREAS—Continued 

FILL SLOPE 14:1 [For minor roads without ditch] CUT SLOPE 4:1 

W=28 W=29 W=30 
Slope, ee a nas = we Pee est Pee 
percent 

A B F Cc S A B F Cc S 1 B F C S 

1 ee ee 10.2 | 14.1 16. 4 1.5 14.5 11.0 | 14.6 Lela 1.5 15.0 DS Teed: & 17.6 1.6 15.6 
A eae ae 12.5 | 14.2 17.0 1.8 14.7 13.4 | 14.7 17.6 1.8 15.3 14.3 | 15.2 18. 2 1.9 15.8 
Uh Be eee See 14.8 | 14.3 17.5 2.1 15. 0 15.9 | 14.8 18.1 2.2 15.5 17.2 | 15.4 18.7 2.2 16.1 
Ge er aes 17.3 | 14.4 18.1 2.4 15, 2 18.8 | 15.0 18.7 2.5 15.8 20.0 | 15.5 19.3 2.6 16.3 
1 se a ee 20.1 | 14.6 18.7 2.8 15. 5 21.5 | 15.1 19.3 2.9 16.1 22.9 | 15.6 20. 0 2.9 16.6 
7, Uline Ts a8, ee 22.7 | 14.7 19. 4 3.1 15.8 24.3 | 15.2 20. 1 3.2 16.3 25.9 | 15.7 20.8 3.3 16.8 
Pia ot oh se 25.5 | 14.8 20. 2 3.5 16. 0 27.6 | 15.4 20.8 3.6 16.7 29.4 | 15.9 21.5 3.7 17.2 
Oe ey Ree 28.7 | 15.0 20.9 3.8 16.4 30.7 | 15.5 21.7 4.0 16.9 32.6 | 16.0 22.5 4.1 17.5 
OS: See 31.4 | 16.1 21.9 4,2 16.7 34.3 | 15.7 22.5 4.4 17.3 36.5 | 16.2 23. 4 4.5 17.9 
3 pn ae 35.3 | 15.3 22. 7 4.6 ae 37.5 | 15.8 23.6 4.8 17.6 40.5 | 16.4 24. 4 4,9 18.3 
i UE RGR ns Genero 38.4 | 15.4 23.9 5.0 17.4 41.5 | 16.0 24.7 5. 2 18.1 44.1 | 16.5 25. 6 5.4 18.6 
VAS ean a ee 42.3 | 15.6 25. 0 5.4 17.8 45.6 | 16.2 25.8 5.6 18.5 48.5 | 16.7 26.9 5.8 19.1 
se aoe 46.4 | 15.8 26.3 5.9 18.2 49.9 | 16.4 ip 6.1 18.9 53.1 | 16.9 28. 2 6.3 19.5 
ee 50.6 | 16.0 27.7 6.3 18.7 54.5 | 16.6 28.7 6.6 19.4 57.8 | 17.1 29.8 6.8 20. 0 
ee oe 55.1 | 16.2 29. 4 6.8 19.1 59.2 | 16.8 30.3 7.4 19.9 63.5 | 17.4 31.3 7.3 20.6 
A (Viki ee 2 59.8 | 16.4 31.2 7.3 19.6 64.2 | 17.0 32.3 7.6 20.3 68.8 | 17.6 33. 4 7.8 21.1 
A yee tne 65.4 | 16.7 33. 1 7.8 20. 2 70.2 | 17.3 34.3 8.1 21.0 75.2 | 17.9 35. 5 8.4 21.7 
Cee ee -71.4 | 17.0 35.3 8.4 20.9 20:05 |he06 36.6 8.7 21.6 81.8 | 18.2 37.9 9.0 22.3 
ce ee 76.9 | 17.2 38.3 8.9 21.4 83.2 | 17.9 39. 4 9.3 22.3 88.9 | 18.5 40.8 9.6 23.0 
Ce aaa 84.5 | 17.6 41.2 9.6 22. 2 90.4 | 18.2 42.8 9.9 22.9 96.4 | 18.8 44.4 10.3 23. 7 
PU Pere ea See use 91.6 | 17.9 45. 2 10. 2 22.9 97.8 | 18.5 47.0 10.6 23.6 105.3 | 19.2 48.3 11.0 24. 5 
SS re 100.1 | 18.3 49.7 10.9 23.7 107.8 | 19.0 51.2 11.4 24.6 114.8 | 19.6 53.3 aT 25. 4 
i), Sees eee 109.1 | 18.7 55.6 11.7 24.6 117.5 | 19.4 57. 4 12.1 25.5 126.0 | 20.1 59. 2 12.5 26. 4 
) 120.0 | 19.2 63.0 12.5 25. 6 128.9 | 19.9 65. 2 13.0 26. 5 138.1 | 20.6 67.3 13.4 27.4 
| ae ee 133.0 | 19.8 72.9 13.4 26.8 143.9 | 20.6 74.7 14.0 27.8 153.9 | 21.3 77.4 14.5 28.8 
DOES eee 149.8 | 20.6 86.3 14.5 28.3 160.1 | 21.3 89.8 15.0 29. 2 170.8 | 22.0 93.3 15.5 30. 2 
Reese es Sees 169.5 | 21.5 |} 109.2 15.8 29.9 180.8 | 22.2} 114.3 16.3 30.9 194.0 | 23.0 | 117.6 16.9 32.0 
Ci en 5 198.0 | 22.8 | 154.3 17.4 32. 2 212.2 | 23.6 | 160.3 18.0 33. 4 226.8 | 24.4] 166.2 18.6 34. 5 
en oe 248.9 | 25.1 | 347.3 19.8 36. 0 267.2 | 26.0 | 359.3 20. 6 37.3 285.9 | 26.9 | 371.3 21.3 38.6 
See od ee Seah ae O lackssets 22.9 40.8 344.4 | 29.0 |-------- 23.8 42.2 S68: 71) au. @ 2-2-2525 24.6 43.7 
‘en oe 332.5 | 28.0 |-.----.- 23.8 41.4 356.8 | 20.0 |.-.-<:-= 24.6 42.9 38178) 1:80, © io5.2--2- 25. 5 44.4 
fee ee oe 344.1 | 28.0 |-------- 24. 6 42.1 369. 2 | 29.0 |-------- 25. 5 43.6 SOG stead: Oulassase=e 26.3 45.1 
cf eee Caen ergs 300: 9a) eer i)! [=sses2s= 25. 4 42.7 Sole talree: O 1eseeose. 26.3 44.3 408267 '30:0 |5=-25=- 3 27.2 45.8 
Pcigctte shoes rR ee Eee 26.3 43. 4 aud. SlombO 2.5 S252 27.2 45.0 422. £7130. 0 |--...--- 28.1 46.5 



i (: tenet ie Ye a ls I iy (a 27.1 44.1 40¥co fF - 2000} |e ee.ce ue 200 1 45.7 450; Fol OULU |eaeuewee 29.1 47.3 
in) ly Ree Rta 398. 0) 28. OF |e 28.0 44.8 42005") .2050 \asan2~oe 29.0 46.4 450: 0°(/*3020' |o2 se 30.0 48.0 
5 RTE poeiebaie rat 20453. | 2850 [ce - kk 28.9 45.5 433, 0320.0 a veeed. 29.9 47.2 46451-3050) oe on 30.9 48.8 
A es en ee 1G 8) | 2820 ta ea 29.8 46.3 AT. O20. 0) thenanace 30.8 47.9 Alera, 30.0 lose oes 31.9 49. 6 
BOL. capeeeteake BAD Pe? 1 20: locaton ee 30.7 47.0 4005 781620. 0 Nowe ee 31.8 48.7 40259).) a0) Oo lassoueee 32.9 50. 4 
tO ee pee ee Ce et Rg 0 le ee 31.6 47.8 A745 29.0 toon 32.7 49.5 DOTS. eas Oo ease ek 33.8 61.2 
1) Sm Sees B5001: | 28e0 | ese wee 32. 5 48.6 ARB DeleOnO \oac acon 83.7 50.3 522. OledO, Ve meee oe 2 34.8 52.1 
1) Sta tes eB AGB Sot) eeeO Lee 2 33. 5 49.4 DU 47) 20s Olle seceee 34. 7 51.2 Bate Gal Us0))| eee 35.8 52.9 
i ee 481765) 2 2800) to cen ee 34. 4 50. 2 DLO. Oo 20,00 seeaa see 35.6 52.0 502; 9" 00; Ur jo ee 36.9 53.8 
Dro eee ae pe To eae al it eat 1 i, Sen 35. 4 61.1 Dols 20. 0s se esses 36.6 52.9 DOS; 4 -1550, O's) s eee 37.9 54. 7 
She eeeeres san 508..8°} 28.0. |-.22--.- 36.3 51.9 45282 |) 20s Olean ase= 37.6 53.8 58407 1 S050. eee 38.9 55.6 
TIO dase wt Poo seen. | seas ss 37.3 52.8 660. Gi) 20.0) |2-- 5 222 38. 7 54.7 600:'0) |-30..0 | 2208s 40.0 56. 6 
De ee hh 636.6. | 2820) | 222 2ek 38.3 53.7 570. 7a| +2000 4a eae 39. 7 55. 6 GIG: 1,30. Ob Bee 41.1 57.5 
104 eee SOURS | eoeaUs teen ee 39.3 54.6 500; 9.| 20: OF ic. eae 40.8 56. 5 69274 1-30, Gale 220 42.2 58. 5 
HOG Meces soo = DOO. a? | (2800) foo eee 40. 4 55. 5 606.47) 2050) | -2 3 2 41.8 57. 5 648.9 | 30.0.).----2-. 43.3 59.5 
Np: Wiles el naa BTQEV a P28. ooee see 41.4 56. 4 622.15) :20..0" |S22 aeeee 42.9 58.5 O65;.7 ie 00s Olsen eee 44.4 60. 5 
ES ee ee 004-7) 2800 | cocasnee 42.5 57.4 638807 | 82020) (22-5 44.0 59. 5 682.7. | 130.0" | 2a 2 45.5 61.5 
I oS a GOR? | 28.0: este. Se 43.6 58. 4 654, OF e290: 0 | = 23222 45.1 60. 5 690,97 (30: 0) | Seeceess 46.7 62.6 
(RT ie, et ew 62570 128; 0 laa. ee 44.6 59. 4 670537|.20)0) | 22 eae 46. 2 61.5 Tico |p d0;0: |Peeee 47.8 63.6 
biG ee 64024]: 28.0) |e eee 45.7 60. 4 686.9 |) 2050° | 25. 2 47.4 62.5 730.2) |-30, Opi2eee eee 49.0 64. 7 
Uy Es a Pl GO620 928. 0. lees sak 46.9 61.4 708.7 eco: 0) |e 48.5 63. 6 LOOkD | OULU sie meee ce 50. 2 65.8 

a (I | ae ome ee ae C720 eeeaQ alee 48.0 62.5 720.) 20: Ons oe 49.7 64. 7 hilaoy| 0c: ee eee 51.4 66.9 
2 5 Gi So Ais Se ea 688.10) 1228) 02 49.1 63. 5 Oona 29; Ogle ee eee 50.9 65.8 189.9: | 30.0 |e 52.7 68. 1 
Ne) 5 OZ Se eeeees (0403 2800 We ee 50.3 64.6 7TDO.DE face. Ones eee 52.1 66.9 $08.5: |) S020 |) 35 ee 53.9 69.2 

Pe eae See Tes ees.0 josee a ee 51.5 65. 7 fie PU) ees Be 53.3 68.1 S2i.% TOAD. eon 55. 2 70. 4 
ee cea 2 BY Chl esau! 6 eae 52.7 66.9 79134 4 20.0n lease ee 54.6 69.3 846.9) |..30, 00 seen 56.5 71.6 
1 1s, ee Se ae (oaeOr e286. 0) |Z 2. eee 53.9 68. 0 SOOESs/e29" OF 12 oe = 55.9 70. 5 866.6 }x5080) | _2-—2_. 57.8 72.9 

3 me. in oe rete cut Le bee - 
“] = Distance, in feet, cut into hillside, from grade 

Ae ad Belt stake to toe of cut slope. 
C F=Distance along slope, to be measured from 

Grade Stake Ni grade stake to fill stake. 
. P___p-1 Cut Slope C=Vertical cut, in feet, to be marked on cut 

Fill Slope Soe eT ny’ stake. 
if Got a cates & We se = ois S=Distance along slope, to be measured from 

grade stake to cut stake. 
W= Width of finished road. 

Note: To obtain cubic yardage per 100. feet, 
multiply average end areas by 3.7. 



Table 22. CLEARING LIMITS 

[For use in staking clearing limits where the fill is permitted to run through between the trees 

up to a maximum depth at clearing line of 3 feet.] 

Fill slope 

144:1 

L L 
(feet) | (feet) 

| 

Road Bed 

—T DO OW GONNA AM MH er ensn 

NNN See AWON DH wr 

Note: Subtract L from F in Tables 20 and 21 to obtain the slope 

distance from the grade stake to the clearing line. 9 SJ On OO BANS 

3 
5 
8 
0 
3 
6 
9 
2 
6 
1 
5 
1 
7 
4 

cn 

1 
2 
5 
0 
8 
1 
1 
9 
2 
0 
5 
6 
6 
5 = =) 
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METHOD AND TABLES FOR STAKING SWITCHBACKS WITH 
10 PERCENT MORE CUT THAN FILL 

(Here cut slope is assumed to be 3% to 1 and fill slope 114 to 1.) 

a ae, > wi 

S3 7 0” 3 | 
& | S 
=) Base Line 
AS) 
~ 

§| 
i] 

Ss 

= 

= PLAN OF SWITCHBACK 
Tangent 6% and Curve 4% Cages 

FIGURE 17. 

40-FOOT RADIUS CURVE 50-FOOT RADIUS CURVE 

| Ground Ground 
Slope A B C slope A B C 

(percent) (percent) 

10 28. 4 2.0 25. 0 10 35. 5 Pb 31.3 
15 33. 1 3.0 58.3 15 41.4 4,3 72.9 
20 35. 4 4.3 91.6 20 44,3 5.7 | 114.5 
25 37.0 5.6 125.0 25 46.3 (Ps. 156. 3 
30 37.7 6.7 158. 3 30 47.1 8.2 | 197.9 
35 38. 0 7.8 191.6 35 47.5 9.4 | 239.5 
40 38. 4 8.8 225. 0 40 48. 0 10. 4 281.3 

60-FOOT RADIUS CURVE 80-FOOT RADIUS CURVE 

Ground Ground 
slope A B Cc slope A B C 

(percent) (percent) 

10 42.6 3.5 37. 5 10 56. 8 5. 0 50. 0 
15 49,7 5.5 87. 5 15 66, 2 8.0 116.7 
20 53.1 ou 137.4 20 70. 8 10.0 183. 3 
25 55. 5 8.5 187.5 25 74.0 11.7 250. 0 
30 56. 5 9.8 237. 5 30 75.4 13.0 316. 7 
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GLT 

Upper 

Slope Stake 

é of Road 

Lower 
Slope Stake 2, 

a Y/ ‘ 

TE \ 

"cut s/oper 

FIGURE 18.—Through cut diagram. For slope distances for various cuts at center line, see table 23. 



Table 23.—SLOPE STAKES FOR THROUGH CUTS 

[Distances to upper and lower slope stake from center line for 12-foot width of roadway with- 
out ditch !] CUT SLOPE 1:1 

Side slope of ground (percent) 
Cut at center 

line (feet) 
10 15 20 25 30 35 40 45 50 55 60 

1 Upper_-_| 7.4 7.8 8.3 8.9 9.6) 410.4 |) 104 | 12.6) 24.0) 4 1526) 1) 17.87 20, 4 
Lower_.| 6.7 6.4 G1 125.9125. 8 $28.7 125, 5 2G. 4 25.38) 125.2 | 2G 2 5.1 

2....Upper 8.4 8.9 OP ML LOR. PEESO LAPORTE ISTO) (P1453) 1620) 1. 17. OF 2083e)-23-3 
Lower- 7.6 woo 7.0 6.8 6.6 6.4 6.2 6.2 6.1 6.0 | 25.9 5.8 

3_... Upper OES We EOS) LO yr i) TAG ip Pa We tS as hehe 7 elGr 1 WTS: Ol (2081! | 22NSsb 96: 2 
Lower_-_| 8.6 Se? 7.9 7.6 7.4 Tee ipa 6.9 6.8 6.7 6.7 O07 

Ame Mi ppers: | FOL be 11e2 ed Oe Te esc 8) 14: 9) 1623) 7. 9 102020) | 2254) | Baad al oom 
Lower 9.5 9.1 8.8 8.5 8.2 8.0 7.8 wel hake) 7.4 7.4 tao 

nee Uppers i il. Gy bt P2038) tSo TE Ia Oe Ve e162. Seis OF O88) 7 22008 1724-62 | 27SOR E3201 
Lower_-_| 10.5 | 10.0 9.7 9.3 9.1 8.8 8.6 8.5 8.3 8.2 8.1 8.0 

Geel U ppers | 12.65) 1354) 1403 1553 EG.) 759 81906) 2055" 62400) 1826.8) | 3045/9 35.0 
Lower__| 11.4 | 11.0 | 10.5 | 10.2 9.9 9.6 9.4 9.2 9.1 8.9 8.8 Ser 

foe Upper _} 13.7) 14.57 1624 | 16.6 | 27-9" | 19.4 \7215 2) | 23.3: (626.0 | 29:1 |, 3340: 137.9 
Lewers.|) 1254 | 1459 2254 E10} 10870121084 11081 10.0 9.8 9.7 9.6 9.5 

Bee. Upper | 1457. 15.6 i216. 6 178 1019.3. 1820.9 e225 8) (25. 1 1228.0) leShe3)) S55 5'40,8 
bowers) Tass \WebesSie Heese TOR Ig es else POnl 10s7 {OsG aloes!) 1068410. 

eee Upper 215.8 wis, 7 jel7.8 |°19. 1°) 20. Gp 2204) 2454517269 |) 3080) 8d8251| 8821 48.'7 
ower l453 ty se) fe lare, lee 7) tka e120) | SPSS hes 5) eles ee?) | BAC Ga 1059 

102 Upper oh 16.8) (07.9 1950" |°205 4 (2250: 123.8) 126.1 12827) (S250 1938568 | 406.1946. 6 
OWer eons ae G eles Lele ko sGe ese | 1228: Ol 226 Webs eT aso Tae Sele tG 

ieee Upper 17s O) e190 20s 20 e 21s P2894 1925.3) 27271) 8055) No 47 0) 038.0) | 43911649. 5 
Dower siGe2 11505 (sl4ee 4a iia On 1856: (1853 Weisel 1 220F ei 7) e512 4 

Pee WODEr ise Oumcoet | 21242220) | e248 | OG sSa e29essei38 | eoGs0!| 4022.) 457415205 
Lowers elite Uoeto. 4. eld. 8) lbs lela Oat 4ot | 1461 ol BSS WAS KGS 45) AS08113 7 

isa Uppers 2050) pated jeoee Gul eeds Caluebn lel ece.s lrolaOl 54s Lee sS0! p42epe| 4800 0055.4 
OWer wie aaL Mg coelelOn7 WelOwle|PLba7 Webs sulle sO | aL426F! aA east) TA OTS 8 

ioe Upper-< 92170) 122238 | 2358 |) 205: 12725 129.8: 32265| 635.9 | 4020 | 4427- | 50e7 4) 58.3 
Lower~.|.19.0 | 18.3 | 17:6 | 17.0 | 16:5 | 16:0) 16.7 | 15.4 |}-25.1 | 14.9 | 14.7.) 14.6 

Hose OP Per el see) fazoes | 2os0) |e20%S. | e28a9 IeoLeaiOeso ea lel le4eo0ne4ia0r! Bosse! GL. 2 
Lower_.| 20.0 | 19.2 | 18.5 | 17.8 | 17.3 | 16.8 | 16.5 | 16.1 |] 15.9 | 15.6 | 15.5 | 15.3 

16_..Upper__| 23.1 | 24.6 | 26.1 | 28.0 | 30.3 | 32.8 | 35.9 | 39.5 | 44.0 | 49.2 | 55.8 | 64.1 
Lowers|\/21-0) 1} 2051 |.19.3) 218: 7 1.18.2 | 7.6 17984 170 | 26.7 | 1654" | 16.2.) 16.0 

Pee w pperseieot 2) Whey |o2feS | e2053) 1 esinO | 9d4ca) ware || 4003 1 46900) ebl94| 68.\44167.0 
Lower 2) tet SO NSO WetOro HelOeO 1 elSeor leeds abe 7 elves V62991 16-8 

PStse Upper ole2be2 1626.84 28..5: | 380.6 | 838.0 13558 1 S951 | 4351 1.4850 | 53.7)| 60.9 170.0 
ower.2 (2209) 12179 | Die T2004 We lO. Si lalOe sw tee8)| 18.5 e822 elo | P77) 17.5 

Oe Upper: s\o26- 3. hieteo! | 29n7) es0l9: W424] Sis e407 04409) 10500 56559") 63:42 72.9 
hhower-4)|, 23.8 12228: |) 22,09 2le2) 102056) 206 191926) 7) 10/2: 1859" | W8h6e] 18.40) 18,2 

20... Upper_.| 27.4 | 29.0 | 30.9 | 31.9 | 35.7 | 38.8 | 42.4 | 46.7 | 52.0 | 58.1 | 66.0 | 75.8 
Power .\e2498 \e28e7 | 2208 | 2250 1 21s5 2009) 19205471 20n0) el O27 |, 1994 | 19.1.1 18.9 

1 In case the width of 12 feet is increased, use the table as it is and increase horizontally from 
the slope stake the additional distance required. 

2 The slope distance out from center stake where grade line intersects ground line. 
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Table 23—SLOPE STAKES FOR THROUGH CUTS—Continued 

[Distances to upper and lower slope stake from center line for 12-foot width of roadway with- 
out ditch !] 

CUT SLOPE 3/4:1 

Cut at center 
line (feet) 

Loz) Upper. 
Lower... 

_..Upper..- 
Lower_- 

er pipers 
Lower _- 

-22 Upper <. 
Lower. 

2 Uppers: 
Lower_- 

_..Upper- - 
Lower -_. 

...Upper-: 
Lower. - 

[Uppers 
Lower-- 

, Upper: 
Lower. 

10_..Upper- - 
Lower_-- 

Iie ppert 
Lower -- 

2.62 Wpper2 
Lower. - 

13__.Upper-- 
Lower_. 

14___Upper_- 
Lower. 

15... Upper-. 
Lower... 

16...Upper_.- 
Lower... 

17222 Upper. 
Lower _- 

18_.. Upper-- 
Lower _- 

19... Upper-- 
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1 In ease the width of 12 feet is increased, use the table as it is and increase horizontally 
from the slope stake the additional distance required. 

2 The slope distance out from center stake where grade line intersects ground line. 
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Table 23.—SLOPE STAKES FOR THROUGH CUTS—Continued 

[Distances to upper and lower slope stake from center line for 12-foot width of roadway 
without ditch !] 

CUT SLOPE 1:1 

Cut at center 
line (feet) 

Side slope of ground (percent) 

5 10 15 20 25 30 35 40 45 50 55 60 

oo..Upper: 67). 690 id 747 2.77 80) BST 8a O21 9.7 | 10:9] 10.8 
Lower--| 6.3} 6.2] 6.1 [25.9 | 25.7 | 25.6 | 25.5 | 25.4 /25.2 |/25.1 | 25.0 |24.8 

oe... Dper sbi Te Pg. 2 I be BS B68 BOT 84 | 0.9 P 10.4010 217 
Lower.-| 6.8| 6.7] 66] 65| 6.4 |25.9 | 25.9 /25.8|25.7 | 25.6 | 25.4 | 25.3 

@....Upper..} 7.7; 7.9] 827 867 88) 0.2) 9.6} 10.1 | 10.6 | 11.2 |-21:8 | 12.5 
Lower._} 7.3} 7.2] 7.1] 7.0| 69] 6.8] 68!) 67| 67] 6.7 |25.9125,7 

4.__._.Upper..| 8.2) 85); 87! 9.1! 9.4) 9.8] 10.3 | 10.8 | 11.3 | 11.9 | 12.6 | 13.3 
SWORE DS Paes fea O Nik ave 18.8.1 ane et 72-3 Pb 7.2. S772 | 7.8 

5..-.Upper__| 8.7 | 9.0] 9.3] 9.6] 10.0 | 10.4 | 10.9 | 11.4 | 12.0 | 12.7 | 13.4 | 14.2 
Lower.) 8.3 5-81) B01 7.0.1. 9.8.7.7 bo 7 0 by 7.6 bo ZB fb 7.04 OLE 7.6 

6....Upper..| 9.2} 9.5] 9.8] 10.2 | 10.6 | 11.1 | 11.6 | 12.1 | 12.7 | 13.4 | 14.2 | 15.0 
Lower.-| 8.8| 86) 85] 83] 82) 82] 81] 81/] 81] 80] 81] 81 

7-..-Upper__| 9.8 | 10.0 | 10.4 | 10.8 | 11.2 | 11.7 | 12.2 | 12.8 | 13.4 | 14.2 | 15.0 | 15.8 
Lower.-| 9.3] 9.1] 89/ 88] 87) 86] 86] 85] 85/ 85] 85] 8&5 

8....Upper-_-_| 10.3 | 10.6 | 10.9 | 11.3 | 11.8 | 12.3 | 12.8 | 13.5 | 14.2 | 14.9 | 15.7 | 16.7 
Lower.-| 9.8] 9.6] 9.4] 93) 92] 91) 90] 90] 90] 89] 90] 9.0 

9_...Upper__| 10.8 | 11.1 | 11.5 | 11.9 | 12.4 | 12.9 | 13.5 | 14.1 | 14.9 | 15.7 | 16.5 | 17.5 
Lower--| 10.3 | 10.0} 9.9| 9.7] 96| 95] 95] 94] 9.4] 94] 94] 9.4 

10...Upper-_-_| 11.3 | 11.6 | 12.0 | 12.5 | 13.0 | 13.5 | 14.1 | 14.8 | 15.6 | 16.4 | 17.3 | 18.3 
Lower-__} 10.7 | 10.5 | 10.3 | 10.2 | 10.1) 10.0) 9.9) 9.9] 9.9] 98] 98] 9.9 

11_.__Upper_-| 11.8 | 12.2 | 12.6 | 13.0 | 13.5 | 14.1 | 14.8 | 15.5 | 16.3 | 17.1 | 18.1 | 19.2 
Lower--| 11.2 | 11.0 | 10.8 | 10.7 | 10.5 | 10.4 | 10.4 | 10.3 | 10.3 | 10.3 | 10.3 | 10.3 

12_._Upper__| 12.3 | 12.7 | 13.1 | 13.6 | 14.1 | 14.7 | 15.4 | 16.2 | 17.0 | 17.9 | 18.9 | 20.0 
Lower-_-_| 11.7 | 11.5 | 11.3 | 11.1 | 11.0 | 10.9 | 10.8 | 10.8 | 10.8 | 10.7 | 10.7 | 10.8 

13..._Upper__| 12.8 | 13.2 | 13.7 | 14.2 | 14.7 | 15.4 | 16.1 | 16.8 | 17.7 | 18.6 | 19.7 | 20.8 
wee...) 12.2 | 22.6 | 11.8 [10.64 USL 3 TLS ea 2) ab 2 tL. 2. Ae) 11.2 

14___Upper__| 13.3 | 13.8 | 14.2 | 14.7 | 15.3 | 16.0 | 16.7 | 17.5 | 18.4 | 19.4 | 20.5 | 21.7 
Loewer..| 12:7. {42.4 | 12.9 | 32:14 11.9 | 1.8) 11.7 [11,7 PUL.7 7 11.64) 16] 11.7 

15.__Upper__| 13.9 | 14.3 | 14.8 | 15.3 | 15.9 | 16.6 | 17.3 | 18.2 | 19.1 | 20.1 | 21.3 | 22.5 
Lower._| 13.2 | 12.9 | 12.7 | 12.5 | 12.4 | 12.3 | 12.2 | 12.1 | 12.1 | 12.1 | 12.1 | 12.1 

16...Upper__| 14.4 | 14.8 | 15.3 | 15.9 | 16.5 | 17.2 | 18.0 | 18.8 | 19.8 | 20.9 | 22.0 | 23.3 
Lower_-_| 13.7 | 13.4 | 13.2 | 13.0 | 12.8 | 12.7 | 12.6 | 12.6 | 12.6 | 12.5 | 12.5 | 12.6 

17_._.Upper__| 14.9 | 15.3 | 15.9 | 16.4 | 17.1 | 17.8 | 18.6 | 19.5 | 20.5 | 21.6 | 22.8 | 24.2 
Lower-__| 14.2 | 13.9 | 13.6 | 13.4 | 13.3 | 13.2 | 13.1 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 

18_..Upper__| 15.4 | 15.9 | 16.4 | 17.0 | 17.7 | 18.4 | 19.3 | 20.2 | 21.2 | 22.4 | 23.6 | 25.0 
wer_.| 14.7 | 14.4 | 14.1 | 13.9 | 13.7 | 13.6 | 13.5 | 13.5 | 13.5 | 13.4 | 13.4 | 13.5 

19...Upper__| 15.9 | 16.4 | 16.9 | 17.6 | 18.3 | 19.0 | 19.9 | 20.9 | 21.9 | 23.1 | 24.4 | 25.8 
Lower._| 15.1 | 14.8 | 14.6 | 14.4 | 14.2 | 14.1 | 14.0 | 13.9 | 13.9 | 13.9 | 13.9 | 13.9 

20...-Upper_-| 16.4 | 16.9 | 17.5 | 18.1 | 18.8 | 19.7 | 20.5 | 21.5 | 22.6 | 23.9 | 25.2 | 26.7 
wer__| 15.6 | 15.3 | 15.1 | 14.8 | 14.7 | 14.5 | 14.4 | 14.4 | 14.4 | 14.3 | 14.3 | 14.4 

1In case the width of 12 feet is increased, use the table as it is and increase horizontally 
from the slope stake the additional distance required. 

2 The slope distance out from center stake where grade line intersects ground line. 
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Table 23.—SLOPE STAKES FOR THROUGH CUTS—Continued 

[Distances te upper and lower slope stake from center line for 12-foot width of roadway 
without ditch !] 

CUT SLOPE 4:1 

Side slope of ground (percent) 
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Cut at center 

Lower-- 
22 3s Uppers 

Lower-_- 
3..2. Upper =. 

Lower -_- 
4.25 _Upper_- 

Tower -- 
5 = Upper s- 

Lower-- 
Gu 22 Upper.- 

Lower-- 
Wee VL DET 2 

Lower-_- 
Seas Uppers 

Lower-- 
0222 Uppers. 

Lower-- 
10___ Upper-- 

Lower-- 
Liss Upper=. 

Lower-- 

line (feet) 

L253. Uppers 

20__. Upper-- 

1 In case the width of 12 feet is increased, use the table as it is and increase horizontally from 
the slope stake the additional distance required. 
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Table 24.—VOLUMES OF EARTHWORK 

[Cubic yards for sum of end areas 100 feet apart] 

1, 200 |1,100/1,000; 900 | 800 | 700 | 600 | 500 | 400 | 300} 200| 100; 00 | 0.0 0.1 0.2 0.3 
a | a) a 

648 | 594 
649 | 595 
650 | 596 
651 | 597 

677 | 623 

2,000 square foot end areas=3,703.70 cubic yards. 
3,000 square foot end areas=5,555.56 cubic yards. 
4,000 square foot end areas=7,407.4 cubic yards. 
5,000 square foot end areas=9,259.26 cubic yards. 

540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 

486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 

515 

432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 

SS ee ee ny ey pe en] pny pee 

378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 

324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 

270 | 216 {162 {108 | 54 
271 | 217 |163 |109 | 55 
272 | 218 |164 |110 | 56 
273 | 219 |165 |111 | 57 
274 | 220 |166 |112 | 58 
275 | 221 |167 {113 | 59 
276 | 222 |168 |114 | 60 
277 | 223 |169 |115 | 61 
278 | 224 |170 |116 | 62 
279 | 225 |171 |117 | 63 

0.00 | 0.19 | 0.37 | 0.56 
1.85 | 2.04 | 2.22] 2.41 
3.70 | 3.89) 4.07 | 4.26 
5.56 | 5.74] 5.93 | 6.11 
7.41 | 7.59 | 7.78 | 7.96 

SONATE WN= OS 

0.4 

0. 74 
2. 59 
4. 44 
6. 30 
8.15 

9.26 | 9.44] 9.63] 9.81 | 10.00 
11.11 | 11.30 | 11.48 | 11.67 | 11.85 
12.96 | 13.15 | 13.33 | 13.52 | 13.70 
14.81 | 15.00 | 15.19 | 15.37 | 15. 56 
16. 67 | 16.85 | 17.04 | 17.22 | 17.41 

280 | 226 |172 {118 | 64} 10 | 18.52 | 18.70 | 18.89 | 19.07 | 19.26 
281 | 227 |173 |119 | 65 | 11 | 20.37 | 20.56 | 20.74 | 20.93 | 21.11 
282 | 228 |174 |120 | 66 | 12 |} 22.22 | 22.41 | 22.59 | 22.78 | 22.96 
283 | 229 {175 |121 | 67 | 13 | 24.07 | 24.26 | 24.44 | 24.63 | 24.81 
284 | 230 {176 |122 | 68 | 14 | 25.93 | 26.11 | 26.30 | 26.48 | 26.67 
285 | 231 {177 |123 | 69 | 15 | 27.78 | 27.96 | 28.15 | 28.33 | 28. 52 
286 | 232 |178 |124 | 70 | 16 | 29.63 | 29.81 | 30.00 | 30.19 | 30.37 
287 | 233 |179 {125 | 71 | 17 | 31.48 | 31.67 | 31.85 | 32.04 | 32. 22 
288 | 234 |180 |126 | 72 | 18 | 33.33 | 33.52 | 33.70 | 33.89 | 34.07 
289 | 235 {181 |127 | 73 | 19 | 35.19 | 35.37 | 35.56 | 35.74 | 35.93 
290 | 236 {182 |128 | 74 | 20 | 37.04 | 37.22 | 37.41 | 37.59 | 37.78 
291 | 237 |183 {129 | 75 | 21 | 38.89 | 39.07 | 39.26 | 39.44 | 39.63 
292 | 238 |184 |130 | 76 | 22 | 40.74 | 40.93 | 41.11 | 41.30 | 41.48 
293 | 239 {185 {131 | 77 | 23 | 42.59 | 42.78 | 42.96 | 43.15 | 43.33 
294 | 240 [186 |1382 | 78 | 24 | 44.44 | 44.63 | 44.81 | 45.00 | 45.19 
295 | 241 {187 |133 | 79 | 25 | 46.30 | 46.48 | 46.67 | 46.85 | 47.04 
296 | 242 1188 |134 | 80 | 26 | 48.15 | 48.33 | 48.52 | 48.70 | 48.89 
297 | 243 {189 |135 | 81 | 27 | 50.00 | 50.19 | 50.37 | 50.56 | 50.74 
298 | 244 |190 {136 | 82 | 28 | 51.85 | 52.04 | 52.22 | 52.41 | 62. 59 
299 | 245 {191 |137 | 83 | 29 | 53.70 | 53.89 | 54.07 | 54.26 | 54. 44 

end areas): 

0.5 

0. 93 
2.78 
4. 63 
6. 48 
8. 33 

10.19 
12. 04 
13. 89 
15. 74 
17. 59 
19. 44 
21. 30 
23.15 
25. 00 
26. 85 
28. 70 
30. 56 
32. 41 
34. 26 
36. 11 
37. 96 
39. 81 
41. 67 
43. 52 
45. 37 
47. 22 
49. 07 
50. 93 
52. 78 
54. 63 

Heading of column in which 423 is found 
To right of 423 and in column headed 0.6; reading is 

0.6 

1.11 
2. 96 
4.81 
6. 67 
8. 52 

10. 37 
12. 22 
14. 07 
15. 93 
17. 78 
19. 63 
21. 48 
23. 33 
25. 19 
27. 04 
28. 89 
30. 74 
32. 59 
34. 44 
36. 30 
38.15 
40. 00 
41. 85 
43. 70 
45. 56 
47. 41 
49. 26 
51.11 
52. 96 
54. 81 

0.7 

1, 30 
3.15 
5. 00 
6. 85 
8. 70 

10. 56 
12. 41 
14, 26 
16.11 
17. 96 
19, 81 
21. 67 
23. 52 
25. 37 
27.22 
29.07 
30. 93 
32. 78 
34. 63 
36. 48 
38. 33 
40.19 
42. 04 
43. 89 
45. 74 
47. 59 
49. 44 
51. 30 
63.15 
55. 00 

EXAMPLE.—To find cubic yards in 100-foot station 

0.8 
iis | | | | | | | 

1, 48 
3. 33 
5.19 
7. 04 
8.89 

10. 74 
12. 59 
14. 44 
16. 30 
18.15 
20. 00 
21.85 
23. 70 
25. 56 
27. 41 
29. 26 
31.11 
32. 96 
34. 81 
36. 67 
38. 52 
40. 37 
42. 22 
44.07 
45. 93 
47. 78 
49. 63 
51. 48 
53. 33 
55. 19 

0.9 

1. 67 
3. 52 
5. 37 
7. 22 
9.07 

10. 93 
12. 78 
14. 63 
16. 48 
18. 33 
20.19 
22. 04 
23. 89 
25. 74 
27. 59 
29. 44 
31. 30 
33.15 
35. 00 
36. 85 
38. 70 
40. 56 
42. 41 
44. 26 
46. 11 
47.96 
49. 81 
51. 67 
53. 52 
55. 37 

(423.6 sum of 



Table 24.—_VOLUMES OF EARTHWORK—Continued 

[Cubic yards for sum of end areas 100 feet apart] 

1,200 |1,100/1,000| 900 | 800 | 700 | 600 | 500 | 400) 300 | 200 100; 00 | 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

SLT 

678 
679 

624 
625 
626 
627 
628 
629 

570 
571 
572 
573 
574 
575 
576 
577 
578 

593 

516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 

484 
485 

408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 

354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 

300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 

246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 

192 
193 
194 
195 
196 
197 
198 
199 
200 

square foot end areas =3,703.70 cubic yards. 
square foot end areas=5,555.56 cubic yards. 
square foot end areas=7,407.41 cubic yards. 
square foot end areas=9,259.26 cubic yards. 

138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 

55. 56 
57. 41 
59. 26 
61.11 
62. 96 
64. 81 
66. 67 
68. 52 
70. 37 
72, 22 
74. 07 
75. 93 

55. 74 
57. 59 
59. 44 
61. 30 

55. 93 
57. 78 
59. 63 
61. 48 
63. 33 
65. 19 
67.04 
68. 89 
70. 74 
72. 59 
74. 44 
76. 30 
78.15 
80. 00 
81. 85 
83. 70 
85. 56 
87. 41 
89. 26 
91.11 
92. 96 
94. 81 
96. 67 
98. 52 

56. 11 
57. 96 
59. 81 
61. 67 
63. 52 
65. 37 
67. 22 
69. 07 
70. 93 
72. 78 
74. 63 
76. 48 
78. 33 
80.19 
82.04 
83. 89 
85. 74 
87. 59 
89. 44 
91. 30 
93.15 
95. 00 
96. 85 
98. 70 

56. 30 
58.15 
60. 00 
61.85 
63. 70 
65. 56 
67. 41 
69. 26 
71.11 
72. 96 
74. 81 
76. 67 

93. 33 
95. 19 
97.04 
98. 89 

56. 48 
58. 33 
60.19 
62. 04 
63. 89 
65. 74 
67. 59 
69. 44 
71.30 
73.15 
75. 00 
76. 85 
78. 70 
80. 56 
82. 41 
84, 26 
86. 11 
87. 96 
89. 81 
91. 67 
93. 52 
95. 37 
97. 22 
99. 07 

56. 67 
58. 52 
60. 37 
62. 22 
64. 07 
65. 93 
67. 78 
69. 63 
71. 48 
73. 33 
75. 19 
77.04 
78. 89 
80. 74 
82. 59 
84. 44 
86. 30 
88.15 
90. 00 
91. 85 
93. 70 
95. 56 
97. 41 
99. 26 

56. 85 
58. 70 
60. 56 
62. 41 
64. 26 
66. 11 
67. 96 
69. 81 
71. 67 
73. 52 
75. 37 
77. 22 
79. 07 
80. 93 
82. 78 
84. 63 
86. 48 
88. 33 
90.19 
92. 04 
93. 89 
95. 74 
97. 59 
99. 44 

57. 04 

88. 52 
90. 37 
92. 22 
94. 07 
95. 93 
97. 78 
99. 63 

57. 22 
59. 07 
60. 93 

90. 56 
92. 41 
94. 26 
96. 11 
97. 96 
99. 81 

siete gest find cubic yards in 100-foot station (423.6 sum of end 
areas): 

Heading of column in which 423 is found 
To right of 423 and in column headed 0.6; reading is 



Table 25.—_CONTENTS OF LUMBER 

[Number of board feet in various sizes, for lengths given] 

Size of piece 
Length of piece, in feet 

SAG TNSNOS =o 48 GSe ee wa 
Bex HaAviCnes 2 ce earte ee on. 
Drs 8 inches 26. nt 
7h AnCUES..t oe 
oxi? inches. se 

2x 14.inches.-..-..-..- 
2x 16 inches. 5252. 
Sc INCHES... ee 
OS & INGheS 3 Fee 
Sox tO dnCROS. 22. see. 

BS Seas INCHCS= ee 
3.x. 14 inches.-..__..... 
Sx mineChess. 26. 
Pes eat: Sh NEYO. ars eee 
4% incnes 21-2 =e... 

A Xo INCHES... 2 2 ne 
x TO ATICNES 2s) ee 
4x3 12 inches2..2-.~-u< 
Ax 14 inches:-2- oe 
4 1G64nchese tt 222... 

6 x10 ienes: Se Cece 
Gx, 5 1ehess2 3). 
Gomi inches = 
hx 12 inches: 4) = 
62614 inches_.2.=....-~ 

6. X16. inehes:-...---. 
6:x 18 inches: ..22.2..%- 
Btcc0 inches. 2) = 
$ x3 inches... 
Bl inches 2. 

Rus incenes: seo ecoe 
ex 14 inches. - 
10 x 10 inches______-__- 
10x 12 inches. 22. 2- =. 
10 x 14 inches______-__- 

idx 06 inches... = es 2 
i2 x 32 inches.> >... 
12x74 inches. 20-2. <- 
is 16 inches 2s. 
ifx 14 inches... 
14x36 inches... -...<.- 224 

179 

112 

128 
144 

85)4 
10634 

128 
14914 
13314 
160 
18634 

21314 
192 
224 
256 
26114 
29824 

120 

144 
168 
150 
180 
210 

240 
216 
252 
288 
294 
336 

140 

160 
180 
200 
10623 
1334 

160 
18624 
16624 
200 
23314 

26634 
240 
280 
320 
32634 
37344 

176 

11744 
14634 

176 
20514 
18314 

25674 

29314 
264 
308 
352 
35914 
41034 

160 

192 
224 
200 
240 
280 

320 

336 
384 
392 
448 



Table 26.—INCHES CONVERTED TO DECIMALS OF A FOOT 

nm Lop) n ive) wn nm 

tones air i ek: hh ae ri ek at 3 
oO (2) Oo oOo 5 Oo oO 

4 es Ra fe ne & ic om A= A A & 

0 0. 0000 2 0. 1667 4 0. 3333 6 0. 5000 8 0. 6667 || 10 0. 8333 

142| .0026 . 1693 . 3359 . 5026 . 6693 . 8359 

Yo 0052 .1719 . 3385 . 5052 . 6719 . 8385 

3421 .0078 1745 3411 . 5078 . 6745 8411 

lg 0104 Lol eh 778 1g | .3438 14g | .5104 4g | .6771 14 | . 8438 

542| .0130 .1797 . 3464 . 5130 . 6797 , 8464 

346| .0156 . 1823 . 3490 . 5156 . 6823 . 8490 

742| .0182 . 1849 . 3516 . 5182 . 6849 . 8516 

V4 0208 1%] .1875 | .3542 Y%| .5208 144 | .6875 1%4| 8542 

92| .0234 1901 . 3568 . 5234 . 6901 . 8568 

546| .0260 . 1927 . 3594 . 5260 . 6927 . 8594 

1142] . 0286 . 1953 . 3620 . 5286 . 6953 . 8620 

38 | .0313 34 | .1979 34 | .3646 34 | .5313 3g | .6979 3g | . 8646 

1349! . 0339 . 2005 . 3672 . 5339 . 7005 . 8672 

YHe| .0365 . 2031 . 3698 . 5365 . 7031 . 8698 

1542| .0391 . 2057 . 3724 . 5391 . 7057 . 8724 

16 0417 14 | .2083 1% | .3750 14 | .5417 16 | .7083 14 | .8750 

1749| .0443 . 2109 . 3776 . 5443 . 7109 . 8776 

%6| .0469 2135 . 3802 . 5469 7135 . 8802 

1949| _0495 2161 . 3828 . 5495 7161 . 8828 

58 | .0521 54 | .2188 54 | .3854 54 | .5521 5g | .7188 56 | .8854 

2140| .0547 2214 . 3880 . 5547 . 7214 . 8880 

146} .0573 2240 || . 3906 . 5573 . 7240 . 8906 

2349| 0599 . 2266 . 3932 . 5599 . 7266 . 8932 

34 0625 34 2292 34 | .3958 34 | .5625 34 | .7292 34 | . 8958 

2542| .0651 . 2318 . 3984 . 5651 . 7318 . 8984 

1346| .0677 . 2344 . 4010 . 5677 . 7344 . 9010 

2749} .0703 . 2370 . 4036 . 5703 . 7370 . 9036 

1% 0729 76 | .2396 76 | .4063 74 | .5729 7%, | .7396 74 | .9063 

2940| .0755 . 2422 . 4089 5755 . 7422 . 9089 

1546] .0781 . 2448 4115 . 5781 . 7448 9115 

3140| .0807 . 2474 4141 . 5807 . 7474 9141 
1 . 0833 3 . 2500 5 . 4167 7 . 5833 9 . 7500 || 11 . 9167 

142| . 0859 . 2526 . 4193 . 5859 . 7526 . 9193 

46| .0885 2552 . 4219 . 5885 7552 . 9219 

342} .0911 . 2578 . 4245 . 5911 . 7578 . 9245 

1g 0938 1g | .2604 4g | .4271 14 | .5938 1 | .7604 1g | .9271 

542| .0964 . 2630 . 4297 . 5964 . 7630 . 9297 

3{6| .0990 . 2656 . 4323 . 5990 . 7656 . 9323 

742| .1016 . 2682 . 4349 . 6016 . 7682 . 9349 

4 . 1042 14 | .2708 14 | ,4375 14 | .6042 14 | .7708 14 | .9375 

942| .1068 . 2734 . 4401 . 6068 . 7734 . 9401 

546] .1094 . 2760 4427 . 6094 . 7760 . 9427 

1142] .1120 . 2786 4453 . 6120 . 7786 . 9453 

34 | .1146 34 | .2813 3g | .4479 3g | .6146 36 | .7813 3g | .9479 

1342| 1172 . 2839 . 4505 . 6172 . 7839 . 9505 

6| .1198 . 2865 . 4531 . 6198 . 7865 . 9531 

1549] . 1224 . 2891 . 4557 . 6224 . 7891 . 9557 

6 | .1250 16 | .2917 16 | .4583 16 | .6250 1% | .7917 16] .9583 

1742| .1276 . 2943 . 4609 . 6276 . 7943 . 9609 

%6| .1302 . 2969 . 4635 . 6302 . 7969 . 9635 

1949| 1328 . 2995 . 4661 . 6328 . 7995 . 9661 

5g | .1354 54 | .3021 5¢ | .4688 5g | .6354 5g | .8021 5€ | .9688 

2440] .1380 . 3047 4714 . 6380 . 8047 9714 

1146} .1406 . 3073 . 4740 . 6406 . 8073 9740 

2340| | 1432 . 3099 . 4766 . 6432 . 8099 . 9766 

34 . 1458 34 | ..3125 34 | .4792 34 | . 6458 34 | .8125 34 | .9792 

2540| .1484 3151 4818 . 6484 .8151 . 9818 

1346| .1510 .3177 . 4844 . 6510 .8177 . 9844 

2740| .1536 . 3203 . 4870 . 6536 . 8203 . 9870 

7 | .1563 74 | .3229 || 74) .4896 74 | .6563 7% | .8229 || 76| .9896 

2940} .1589 3255 4922 . 6589 8255 | | , 9922 

1546| .1615 3281 . 4948 . 6615 8281 . 9948 

3140] ,1641 . 3307 . 4974 . 6641 . 8307 . 9974 
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Table 27.—LINEAR UNIT EQUIVALENTS 

Linear unit Inches | Feet | Yards | Rods | Miles | Chains} Links | Meters 

LNG t ee Re ee eed 1 8. 33 2. 78 5. 05 1. 578 126) ) 05126 2. 54 
X10-*|" X10-7] X10-3} 10-5) >x<10-3 X10-2 

{root 2 See SL 12 1 0). 333 6.06) 1.894 1.515 1.515} =. 3048 
10-7} 10-4} + X10-2 

‘| 5000 Soe oe Leena 36 3 ] 0.182} 5.682 4. 55 4.55} .9144 
X10-4; 10-2 

RS Ot kee eee 198 16.5 5.5 1 3. 125 0. 25 25 5. 03 
| | | ><10-3 

Are ea a Eee SO eet 63,360; 5, 280 1, 760 320) 1 80) 8, 000 1, 609 
| ee Sana ee 792) 66) 22 4 1, 25 1 100 20. 1 

ol X10-? | 
A Senet eid neta aie fn FZ) 06 ioe 00,22). 0.04 1, 25 01 1} 0.201 

X10-4 | 
mvererss 222. Pees | 39. 37 3. 281 1. 094 1.99 6. 214 4.97 4,97 1 

| X10-1) 10-4} 10-2 

Table 28.—AREA EQUIVALENTS 

Area unit Square Square Square Square Acres Square 
inches feet yards rods miles 

iesciarounens 2-02 1 6. 944 antes 2. oo 1. 596 2.49 
| X10-3 10-4 10-5 X10-7 10-10 

Prsciire tOOpeee es) oo 144 1 O11) 3. 67 2.30 3. 59 
| 10-3 x<10-8 X10-8 

MISQUATE Wardes 9.20) 2 1, 296 9 1 3.31 2.07 3. 23 
X10-2 X10-4 X10-7 

MSOUATETOUE Seton 3. 920 272.3 30. 25 1 6. 25 9.77 
X10! X10-3 10-5 

ORION: oat ree Ghai 43, 560 4, 840 160 1. 563 
108 X<10-3 

LSCUATEHIRIGL Sees bs... 4.01 2. 788 3. 098 1. 024 640 
X<109 X10? 108 105 

Norte: See Table 34, U.S. Customary-SI Conversion Factors, on page 186. 
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Table 29.—VOLUME EQUIVALENTS 

SE ee eee einen nao wmen tay reco bi lll mean ale 

Volume unit Cubic USS. Cubic Cubic Acre-feet 

inches gallons feet yards 

Lecubicinch. eee se ee 1 | 4.331073 | 5.787X10-4| 2.14X10- 1.33 10-8 

1-U.S, gallon 2220 3. -2heee 231 1 0.1337 | 4.95X10-3 3. 0710-5 

Teubic foot: 2223 =e 1, 728 7.48 1 | 3.70X10-? 2.30X10-5 

heubi¢ yard: 232. 36>. anes 46, 656 0 27 1 6. 20X10-! 

1 acre-loot 2. es 7.532410)" 325, 851 43, 560 1, 613.3 1 

Table 30.—WEIGHT EQUIVALENTS 

Weight unit Ounces Pounds Tons Long ton 

HiGITiCe sete a ee ee ene rs 1 . 0625 3. 125X10-5 2. 8410-5 

1 pound...) n+. <-s.--s0ene 32 55+2= 16 1 5. 0010-4 4.55X10-4 

Tetons ot ee bes ee ee ae 32, 000 2, 000 1 0. 909 

Wiong ton 2-22. 3>- =~ ee ee | 35, 200 2, 200 1.100 1 

Water Weights and Conversion Factors 

1 cubic foot weighs 62.4283 pounds. 

1 cubic yard weighs 1,685. 56 pounds. 

1 United States gallon weighs 8.34545 pounds. 

1 United States gallon=231 cubic inches. 

1 Imperial gallon weighs 10.022 pounds. 

1 Imperial gallon=277.41 cubic inches. 

Norte: See Table 34, U.S. Customary-SI Conversion Factors, on page 186. 
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Table 

Species 

HARDWOODS 2 
INS EN GOS RRS ee soe. 2 eee ee 
STL, WHC © eto sence os Ae oe oe 
NSO oo ete eR a eee ea 
Beech, Aimericanes<-222232.6.5-52 22 
BSIECES VOW ont ee ek eee 
(eeETY ADIAGKo See ap ee oe tae eS 
orporw 00d, Dlack 0222-25. 282. 0 
Elm, rock 
alee beg ela nye A Ae ees oe 
TERKcl <0) ee ee ee 
eoCust, Diack=- fea: Pea Se aS 
VEaINes SIV EB a S eo e ota She eee d Se 
VERDE SICOE! 67 a teh 2k See 
Oak, red 
alet wiitese eee. 3220. ws. SK 
Poplar. palsam oe. 24 = 2 62a 222 
Sich Wie poo ee ee eters 
Sycamore, American. -.0--22.-22=2- 
SUT O is eee ne es 
Wala, black: 2. 24 en ceuscs tee 
WilllOWe MDIAC Kos fee... he eb 

SOFTWOODS? 
INE 7a) gr eke RO Se 2S ae eee 
Gedar tAlaska. S222. eee 
Cedar, Atlantic white....--...-- 
iPedar, Wy esceril Te... =... aes 
Worelasitit coast... 6 ase 
Douglas fir, intermediate---_--...--- 
Douglas fir, Rocky Mountain- ----- 
ins Dalsaineet ss seer Soe eee 
PiOTtOC ks | eo cae eee ee 
arch, wiesteliten se pee eee ae 
Pine) eastern whites -...)2,-eaaiz< 
Pine, jack 
Pine momoulyc 2. 26.22 3 8. stance 
Pinte MOUgePOlen. 4-5-5 e+ soso 
Pine. lonpieal. 2. oe Sh ees ee. 2 
Pirie, Plech a. x. ee oe 5 ws 
PINVMMONnUCLOsas os eno os soos 
Piney Ted e ape Peas bs A eee See 
Pittey StiOLiedie eter ee Se 
Pines slagiiinied $4 Mots. SS sk Sete 
POMS Ot ee © eee ee ee 
Pine, western. white... -.-.--.---..- 
Redwood, old growth_......-.=-.=-- 
Spruce, black and red-_----.-------- 
Spruce, Engelmann......-.---.----= 
SIT TAC EW IL eee oe oe os a 

[Pounds] 

Weight per 1,000 feet board measure 

Logs 

Green, 
with 
bark, 

Scribner 
scale 

31.—TIMBER WEIGHTS 

Lumber 

Rough Surfaced 

Dry Dry, 
15 per- 15 per- 

Green cent Green cent 
M-C- 1! M-C-! 

4, 350 3,560 | 3,190 | 2,610 
3,500 | 2,250 | 2,580 | 1,655 
5, 000 3,690 | 3,680 2, 700 
4, 920 3,620 | 3,580 | 2,650 
4, 110 3, 010 3,000 | 2, 200 
4,100 2, 040 3,000 | 1, 490 
4,700 3,680 | 3,450 | 2,700 
4,700 | 3,150 | 3,450 | 2,310 
5, 400 3, 910 4,150 | 3,010 
4, 850 4,080 | 3,560 2, 990 
4, 000 2,820 |. 3,120 | 2,070 
5, 250 3, 710 3,850 | 2,720 
5, 260 3, 700 3, 850 2,710 
5, 480 3, 900 4,050 | 2,860 
4, 080 1,930 | 2,990 1, 410 
4,200 | 3,030} 3,080 | 2,220 
4, 350 2,970 | 3,190] 2,180 

pee ial BOTOY 2 eo ce) 2180 
4,970 | 3,220 | 3,700] 2,360 
4,200 | 2,300 | 3,080 1, 680 

Tee ee: TGS: Oi Ve SE UR 
3, 000 1,980 | 2,200 1, 450 
3, 000 1,980 | 2,200 1, 450 
3,200 | 2,860 2, 340 | 2,090 
2,950 2,650 | 2,220 | 2,020 

peer 2 9.540 } 2 aasnnt 11, 800 
3,740 | 2,240 | 2,740 1, 640 
4,500 | 2, 420 3, 300 1,770 

te eae S280 | anwexcst oy S00 
3, 640 2,120} 2,660 1, 550 
4,140 | 2,520 3, 040 1, 850 
4, 500 3, 020 3, 300 | 2,210 
3, 300 2, 465 2, 420 1, 890 
4, 250 3,470 | 3,120 | 2,540 
4,500 | 2,910 | 3,300) 2,130 
3,900 | 2,490 | 2,860] 1,920 
3, 600 2,620 | 2,700 1, 920 
4,250 | 2,970 3, 120 2, 180 
4,700 3, 660 3,450 | 2,680 
4,250 | 2,170 3, 120 1, 590 
2, 920 2,330 | 2,140 1, 710 
4, 500 2, 380 3, 300 1, 740 
3,750 | 2,380 | 2,760 1, 750 
3,300 | 2,010 2, 460 1, 535 
3, 910 2,054 | 2,860 1, 790 

Cord- 
wood 
with 
bark, 

per cord 
(128 

cubic 
feet) 

4, 600 

4, 100 

SRS SS Se i CE ee es ee ee ae ee 

1 Moisture content. 
2 In estimating weight of logs or cordwood, use the 

or softwood, respectively. 
Note: The timber weights given in this ta 

loads. For more precise information see the Wood Handbook, 
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Weight of Common Materials 
Weight 
per 
cubic 
foot, 

pounds 

Briek (common: build ite ys ees ow 22: a ee ae ye eye ee ee ee eee eee 125 

CementyCPortland ). #6. 2° Bo oe ee et ee oe ee ees 75-90 

Conerete:]2234mix era el) <2 -ere er res ee a eee 152 

Concrete: LoS sO ee OS Be ee ee 2) ees oS ee ee ee a 147 

Earth: 

COMmMmMOn BOCs; and .dryc eek. 23 2 eee Se ee oe ye ee ee es 70 

(SOMMIMONMNIOISE AN Gaede c= 56 n Senet ie ee se eet ee 100 

Sand or gravel, looserandidry 3 Sass a: ee eee Pree ree ee 100 

Sando gtavel, web=Sees- sb eo ee eae se coe ea ee 120 

Masonry: 

Moorbat rulbbles2<. 3.2 4 pe Se. Ae oe cdo naw oceans Be ee 155 

Dry rubble.2 e858 oe es ee a ee eer 125 

Criushedisraviel. 5 Oye 2). 8 Rees PRB WO. se beter) Sn Se eee 95-104 

Crushed oranite:). ce, Saige oe eee LO pee eo ee 90 

Crushed, limestoneatacBact is eo Oe a een Seema eck esn eee ee 94 

Table 32.—WIRE NAILS AND STAPLES 

Number Number 
Size Length per Size Length per 

pound pound 

Inches Inches 
2-Pehnny= a5 eee 1 S06 4 20- penny pase se seek 4 29 
3-penn ys Sr eee 1% GIS) Ppa0-Dennh yo. = 25 ae 4% 23 
A-DONTLYS2e53 sho er 1% S220 40- Denim y= se wee ee 5 17 
H= Peni y ane see ees 1% 250 Ni 50-Nenn Vos ee 5% 13% 
G=PeDN YS ate ee 2 20071 (§G0-Denn Ves se ssee2 4 see 2 6 10% 
T-Penriy See ey Soe 244 LOAF FO-penny so. ee = ii 7 
S-penn yet. ees 24% 1064) 80-penn yess 28 8 6 
0-pennys_ et ee 234 R54 90-penmy se so wee 9 5 
10-penny,2e Se. _- Seeee 3 TAA LOO-peny = 28 Sees 2 oe 10 4 
12-DenN Ye ee ase eee 34 Di lie L20=penn Veen ee eee 12 3 
16-penny ese Sees 3% 46 

FENCE STAPLES 

Size Number Size Number Size Number 
per pound per pound per pound 

lingh: 55 ifese..¢ 108 4|/1}4 inehes. 12... S7*) 154 inchescc.22 23 65 
1% inches. 122... 06: })oll4 Mens... se 22. Pore inches: 2 ose es 58 

NAILS REQUIRED FOR DIFFERENT KINDS OF WORK 
For 1,000 shingles, 4 to 5 pounds of fourpenny nails, or 3 to 314 pounds of threepenny. 

For 1,000 laths, about 8 pounds of twopenny fine. 

For 1,000 clapboards, about 20 pounds of sixpenny. 

For 1,000 feet covering boards, about 20 pounds of eightpenny, or 25 pounds of tenpenny. 

For 1,000 feet upper floors, square edge, about 38 pounds of tenpenny, or 41 pounds of twelve- 

penny. 

For 1,000 feet upper floors, matched and blind-nailed, 38 pounds of tenpenny, or 42 pounds 

of twelvepenny. 

For 1,000 feet 1 by 3, about 45 pounds of tenpenny. 

For 1,000 feet 1 by 2, about 65 pounds of tenpenny. 

For 1,000 feet pine finish, about 30 pounds of eightpenny. 
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Table 33—UNCOATED STEEL SHEETS AND LIGHT PLATES: 
U.S. STANDARD GAGE, WEIGHT, AND THICKNESS 

Gage No. Weight 

o2z./sq. ft. 
160 

Approx. 
Thickness 

Inch 
0. 2391 

. 2242 

. 2092 

. 1943 

. 1793 

. 1644 

. 1495 

. 1345 

. 1196 

. 1046 

. 0897 

. 0747 
. 0673 
. 0598 
. 0538 
. 0478 
. 0418 
. 0359 

Gage No. Weight Approx. 
Thickness 

oz./sq. ft Inch 
Pb Wephd aoe ek See os 22 0. 0329 
C2 oe 20 . 0299 
YESS. © Supe. Saree are 18 . 0269 
a et laa st, SA A Des 16 . 0239 
DA ea ens. Skee ae 14 . 0209 
Ps pain SE Sie Mn Si 12 . 0179 
OU ee 1‘, SR A SRN ee 11 0164 
PA EEE. Re SPER 10 0149 
| Na tof gS. Te ie Mega 9 0135 
CU ae: ke gen. SE See 8 0120 
See Te 7 . 0105 
PAPE Been Gy Set Wemions 6.5 . 0097 
AS letin a eee aes ied 6 . 0090 
Sa Ee eee OEE Led 5.6 . 0082 
Bier eee pa e 5 . 0075 
SGMEMEE cA oo 4.5 . 0067 
27 A ae. Meee eee 4, 25 . 0064 
Beatin sate tect Mee 4 . 0060 

NOTE: See Table 34, U.S. Customary-SI Conversion Factors, on page 186. 
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Table 34. U.S. CUSTOMARY-SI CONVERSION FACTORS 

To convert 

inches (in.) 

inches (in.) 

inches (in.) 

feet (ft) 

miles (miles) 

yards (yd) 

square inches (sq in.) 

square feet (sq ft) 

square yards (sq yd) 

acres (acre) 

square miles (sq miles) 

cubic inches (cu in.) 

cubic feet (cu ft) 

cubic yards (cu yd) 

pounds (lb) 

tons (ton) 

one pound force (lbf) 

one kilogram force (kgf) 

pounds per square foot (psf) 

pounds per square inch (psi) 

gallons (gal) 

acre-feet (acre-ft) 

gallons per minute (gal/min) 

newtons per square 

meter (N/m?) 

millimeters (mm) 

centimeters (cm) 

meters (m) 

meters (m) 

kilometers (km) 

meters (m) 

square centimeters (cm?) 

Square meters (m?) 

Square meters (m7?) 

square meters (m2) 

square kilometers (km?) 

cubic centimeters (cm?) 

cubic meters (m3) 

cubic meters (m3) 

kilograms (kg) 

kilograms (kg) 

newtons (N) 

newtons (N) 

newtons per square 

meter (N/m?) 

kilonewtons per square 

meter (kN /m?) 

cubic meters (m3) 

cubic meters (m3) 

cubic meters per minute (m*/min) 

pascals (Pa) 

186 

Multiply 

0.0038 

1233 

0.0038 

1.00 

ve U.S. GOVERNMENT PRINTING OFFICE: 1976 O—218-470 





BLM Library 
Denver Feders! Center 
Bldg. 50, OC-521 
P.O. Box 25047 
Denver, CO 80225 



Bureau of Land Manassment 
Library 

OO ——————— 



ENGINEERING 

TECHNICAL 

INFORMATION 

SYSTEM 

EM7100-10 


